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KIDNEY  FUNCTION.! 

By  Alfred  N.  Richards,  Ph.D., 

TJNTVERSITT    OF    PE?OJSYLVA>nCA,    PHILu\  DELPHI  A. 

The  subject  of  this  paper,  kidney  function,  is  far  too  broad  for 
discussion  within  the  permissible  limits  of  one  lecture.  I  therefore 
propose  to  restrict  what  I  have  to  say  to  the  subject : 

Glomerular  Function  and  the  Modes  of  its  Regulation. — What  I 
have  to  present  is  based  upon  work  which  has  been  proceeding 
with  interruptions  in  the  laboratory  of  pharmacology  of  the  Univer- 
sity of  Pennsylvania  for  a  number  of  years  past;  this  work  has  been 
jointly  carried  on  by  Dr.  O.  H.  Plant  and  myself  during  the  years 
1915  to  1920  and  by  Dr.  Carl  F.  Schmidt  and  myself  from  September 
of  last  year  until  now.    Their  collaboration  has  been  invaluable.- 

I.  Evidence  that  the  Glomerulus  of  the  Kidney  is  the  Chief 
Structure  Concerned  in  the  Renal  Elimination  of  Fluid  from  the 
Blood. — Until  the  classical  work  of  the  English  anatomist  William 
Bowman,  published  in  1842,  there  was  no  convincing  evidence  that 
connection  existed  between  the  Malpighian  bodies  and  the  urinifer- 
ous  tubules.  By  extraordinary  skill  in  dissection,  Bowman  proved 
that  the  capsule  of  the  ?klalpighian  body  is  the  expanded  extension 
of  the  membrane  of  the  tubule.  His  first  identification  of  the 
complete  unit  of  structure  by  which  urine  is  formed  nuist  therefore 
be  regarded  as  the  beginning  of  modern  study  of  renal  fimction. 

'  A  lecture  delivered  liofore  the  Harvey  Society,  New  York,  February  26,  1921. 
2  The  results  of  this  work  will  shortly  be  published  in  the  American  Journal  of 
Physiology. 
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Appended  to  Bowman's  very  complete  description  of  the  vascular 
arrangements  of  the  kidney  is  a  theory  of  the  parts  played  by  tubule 
and  glomerulus  in  the  formation  of  urine.  He  laid  emphasis  upon 
the  structural  similarity  of  the  epithelium  of  the  tubules  and  that 
of  secreting  glands,  and  drew  the  inference  that  the  tubules  eliminate 
from  the  blood  "the  peculiar  principles  found  in  the  urine."  He 
laid  equal  emphasis  upon  the  dissimilarity  of  structure  of  tubules 
and  capsule,  and  stated  his  conception  of  the  significance  of  this 
dissimilarity  in  these  words,  which,  though  frequently  quoted,  may 
well  be  repeated:^ 

"Thus  the  ]Malpighian  bodies  are  as  unlike  as  the  tubes  passing 
from  them  are  like  the  membrane,  which,  in  other  glands,  screens 
its  several  characteristic  products  from  the  blood.  To  these  bodies, 
therefore,  some  other  and  distinct  function  is  with  the  highest 
probability  to  be  attributed.  The  peculiar  arrangement  of  the 
vessels  in  the  ]\Ialpighian  tufts  is  clearly  designed  to  produce  a 
retardation  in  the  flow  of  blood  through  them.  ...  It  would 
indeed  be  difficult  to  conceive  a  disposition  of  parts  more  calculated 
to  favor  the  escape  of  water  from  the  blood  than  that  of  the  ^lal- 
pighian  body.  A  large  artery  breaks  up  in  a  very  direct  manner 
into  a  number  of  very  minute  branches,  each  of  which  suddenly 
opens  into  an  assemblage  of  vessels  of  far  greater  aggregate  capacity 
than  itself,  and  from  which  there  is  but  one  narrow  exit.  Hence 
must  arise  a  very  abrupt  retardation  in  the  velocity  of  the  current 
of  blood.  The  vessels  in  which  this  delay  occurs  are  uncovered 
by  any  structure.  They  lie  bare  in  a  cell  from  which  there  is  but 
one  outlet,  the  orifice  of  the  tube.  This  orifice  is  encircled  by  cilia 
in  active  motion  directing  a  current  toward  the  tube.  These  exqui- 
site organs  must  not  only  serve  to  carry  forward  the  fiuid  already  in 
the  cell,  and  in  which  the  vascular  tuft  is  bathed,  but  must  tend  to 
remove  pressure  from  the  free  surface  of  the  vessels,  and  so  to 
encourage  the  escape  of  their  more  fluid  contents.  Why  is  so 
wonderful  an  apparatus  placed  at  the  extremity  of  each  urinifcrous 
tubule  if  not  to  furnish  water  to  aid  in  the  separation  and  solution 
of  the  urinous  products  from  the  epithelium  of  the  tube?" 

This  is  the  first  suggestion,  founded,  it  is  true,  upon  teleological 
argument  from  structure,  that  the  glomerulus  is  the  chief  site  of 
fiuid  elimination  in  the  kidney.  This  suggestion  developed  into 
universal  belief.  The  experiment  which  established  its  truth  was 
not  made  until  1878,  when  Nussbaum^  performed  the  operation  in 
frogs  of  ligation  of  the  renal  arteries.  This  excluded  the  glomeruli 
from  the  circulation,  but,  owing  to  the  double  blood  supply  of  the 
frog's  kidney,  did  not  abolish  circulation  in  the  vessels  of  the  tubules. 
Th(>  result  of  this  ligati(Mi  was  cessation  of  urin(>  elimination. 

"'  I'liil.   Tr.  Hoy.  Soc.  1842,  pp.  74  jviul  T'l. 

'  Ar.-h.  f.  (1.  U(>i».  Ph.v.-«iol..  1S7S,  16,  l."^0;  1S7S.  17.  VSO. 
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Tliis  observation,  confirmed  !)>■  others,"  nearly  approaches  to 
direct  proof  of  the  assumption  made  by  the  older  anaton)ists.  Since 
it  is  <'omi)letely  in  harmony  with  considerations  of  structure,  since 
it  is  sujjported  by  a  mass  of  less  direct  e\idence  obtained  in  other 
ways,  and  since  there  is  no  opposing  evidence,  so  far  as  I  am  aware, 
we  may  regard  this  question,  so  fundamental  to  all  further  study 
of  kidney  function,  as  satisfactorily  settled. 

//.  The  Xaiiiir  of  the  Process  by  which  Fluid  is  Separated  Jroiii 
the  Blood  in  the  Glomervhis. — In  Bowman's  statement  of  his 
hypothesis  that  the  glomerulus  separates  water  from  the  blood,  no 
clear  idea  is  given  of  the  nature  of  the  process.  Unaware  of  the 
epithelium  which  covers  the  glomerular  tuft,  he  regarded  the  ca])il- 
laries  as  projecting  naked  into  the  capsule,  and  he  speaks  of  the  cilia 
at  the  orifice  of  the  tubule  as  presumably  having  power  of  diminish- 
ing pressure  on  the  capsular  side  of  the  capillary  tuft  and  so  facilitat- 
ing escape  of  fluid  from  the  blood.  It  seems  to  me  that  his  words 
vaguely  indicate  the  escape  of  fluid  because  of  pressure  witliin  the 
capillary  vessels. 

There  is  no  such  vagueness,  however,  in  Carl  Ludwig's  statement, 
made  in  1844,  of  his  conception  of  the  process.**  Using  the  anatomi- 
cal facts  demonstrated  by  Bowman  and  confirmed  by  himself,  and 
applying  principles  of  hydraulics,  he  stated  that  a  significant  pres- 
siu'e  must  be  exerted  by  the  blood  within  the  glomerular  capillaries 
upon  their  walls,  and  that  this  pressure  must  result  in  the  filtration 
of  a  certain  amount  of  fluid  through  them.  He  assumed  that  the 
membrane  through  which  the  fluid  passed  was  normally  imperme- 
able to  proteins,  to  fats  and  to  salts  which  might  be  combined  with 
these,  and  hence  that  the  urine  as  formed  in  the  glomerulus  is  a 
protein-free  filtrate  containing  blood  crystalloids  in  the  proportion 
in  which  they  exist  free  in  the  blood. 

I  have  no  wish  to  enter  in  great  detail  into  a  discussion  of  the 
evidence  for  and  against  the  filtration  theory;  it  has  been  adeciuately 
reviewed  many  times  and  forms  part  of  current  physiological  teach- 
ing. Since  in  the  development  of  what  is  to  follow  an  appreciation 
of  the  chief  elements  of  strength  and  of  weakness  in  the  filtration 
theory  is  necessary,  I  make  no  apology  for  briefly  presenting  the 
most  important  facts.  The  question  whether  the  glomerulus 
filters  fluid  or  secretes  fluid  is  more  than  academic.  A  well-based 
conviction  that  the  understandable  process  of  filtration  is  the  chief 
factor  of  glomerular  activity  permits  clearly  defined  views  concern- 
ing the  nature  of  alterations  in  glomerular  function  which  occur  in 
health  and  disease.  It  carries  w'ith  it  as  an  inevitable  corollary  a 
conviction  of  reabsorption  of  both  water  and  dissolved  substances 

'  Adami:  Jour.  Physiol.,  1885,  6,  582.  Beddard:  Ibid.,  1902,  28,  20.  Cullis:, 
Ibid.,  1900,  34,  250.  Bainbridge,  Collins  and  Menzies:  Proc.  RoJ^  Soc.  B.,  191.3,  86, 
355. 

•■  Wagner's  Handworterbuch  der  Physiologie,  1844,  2,  637. 
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from  the  lumen  of  the  tubule,  for  no  other  process  could  account  for 
the  difference  in  composition  between  a  blood  filtrate  and  the  urine 
as  it  leaves  the  kidney.  Absence  of  such  conviction,  on  the  other 
hand,  necessitates  refuge  in  the  conception  of  "secretion,"  a  word 
implying  ignorance  or  uncertainty  of  processes  involved  and  an  ill- 
defined  point  of  attack  on  the  further  questions  of  alterations  in 
renal  function. 

There  are  three  groups  of  experiments  which,  I  think,  form  the 
chief  support  of  the  filtration  theory. 

First,  experiments  which  demonstrate  the  parallelism  between 
urine  elimination  and  renal  blood-pressure.  These  include  the 
experiments  in  Ludwig's  laboratory  by  Goll,"  showing  that  changes 
in  general  arterial  blood-pressure,  induced  by  vagus  stimulation, 
hemorrhage,  injection  of  blood  or  ligation  of  large  arterial  trunks 
caused  changes  in  a  similar  sense  in  urine  flow;  and  those  by  Her- 
mann,^ in  which  diminution  in  urine  was  found  to  follow  partial 
obstruction  of  the  renal  artery.  They  include  also  numerous 
experiments  which  developed  from  Claude  Bernard's  discovery 
of  vasomotor  nerves,  experiments  in  which  the  nerve  supply  of  the 
kidney  was  either  divided  or  stimulated,  and  resulting  increase  or 
decrease  in  urine  found  to  be  attributable  to  dilatation  or  constric- 
tion of  the  vessels  in  the  kidney.^  It  was  recognized  by  Ludwig  and 
his  colleagues  that  such  changes  in  the  renal  circulation  as  were 
studied  in  these  experiments  involved  alterations  not  only  in  renal 
blood-pressure  but  in  velocity  and  volume  of  renal  blood  flow  as 
well.  Reasons  were  adduced  (Hermannj  for  belief  that  the  effective 
variable  in  these  experiments  was  that  of  pressure.  The  force  of 
the  experiments  and  the  influence  of  Ludwig  were  such  that  his 
conception  of  glomerular  filtration  and  tubular  reabsorption  became 
the  generally  accepted  view.^" 

The  second  group  of  experiments  to  which  I  refer  is  based  upon 
this  principle  of  physics:  that  in  order  to  separate  a  dissolved 
substance  from  its  solvent  by  filtration  through  a  membrane,  per- 
meable by  the  solvent  but  not  by  the  dissolved  substance,  filtration 
pressure  must  be  greater  than  the  osmotic  pressure  of  the  dissoh'ed 
substance.  Tanunann,^^  of  Rostock,  in  189G  showed  that  the  osmotic 
pressure  of  all  the  substances  dissolved  in  the  blood  plasma  was 
nearly  eight  atmospheres  (5S40  nun.  Hg,);  that  the  osmotic 
])ressure  of  the  organic  solids  of  blood  plasma  amounted  to  840  mm. 
Ilg.     (He  regarded  the  osmotic  pressure  of  proteins  as  negligible.) 

'  Ztschr.  f.  rat.  Med.,  1854.  4,  78. 

«  Sitzungsber.  d.  kais.,  .\kad.  d.  Wiss..  Wien,  1862,  45,  2,  Ml. 

'  Bernard:  Lecons  svir  Ics  proprietcs  physiologiques  dcs  liquides  do  rorpanisrae, 
18o<),  2,  1C9.  Eckhard:  Bcitr.  z.  Anat.  u.  Physiol..  1869,  4,  l.W.  rstiinowitsoh: 
Her.  u.  d.  Verh.  d.  k.  Sachs.  Gcsell.  d.  Wiss.  z.  Leipsig  (Math.-phys.  Vi.).  1870.  22, 
430.     (Iriitzner:  .\rch.  f.  d.  gcs.  Physiol..  1875.  11,  370. 

'"  Cf.  Heidenbain:  Hermann's  Handbuch  der  Physiologic,  6, 1,  p.  318. 

"  Tammann:     Ztschr.  f.  physikal.  Cheni..  1896.  20,  180. 
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Since  no  pressures  of  this  order  of  magnitude  are  to  be  found  in  the 
animal  circulation,  he  concluded  that  the  only  substances  of  plasma 
which  could  physically  be  held  back  in  the  glomerulus  are  the 
proteins;  hence  the  fluid  separated  in  the  glomerulus  must  be  the 
water  of  the  blood  containing  all  dissolved  substances  except 
proteins. 

Starling/-  in  the  same  year,  discovered  that  the  osmotic  pressure  of 
plasina  proteins  amounted  to  from  30  to  40  mm .  Hg.  He  showed  that 
a  force  of  this  magnitude  exerted  by  substances  retained  within  the 
bloodvessels  was  sufficient  to  explain  in  part  the  absorption  of  fluid 
from  tissue  spaces  into  the  bloodvessels.  In  1S99  he  extended  this 
reasoning  to  the  explanation  of  glomerular  function.''^  By  improved 
method  he  redetermined  the  osmotic  pressure  of  plasma  j^rotein  and 
obtained  the  figure  25  to  30  mm.  Hg.  If  the  osmotic  pressure  of 
plasma  protein  is  the  force  which  blood-pressure  must  overcome  in 
order  to  filter  fluid  from  the  blood  in  the  glomerulus,  then  it  should 
be  found  that  the  lowest  arterial  blood-pressure  compatible  with 
urine  elimination  should  be  slightly  above  this.  His  own  experi- 
ments and  those  of  many  others  showed  that  urine  ceased  to  be 
eliminated  when  arterial  pressure  fell  below  40  mm.  Hg.  P\irther, 
if  glomerular  function  is  filtration  then  the  dift'erence  between 
arterial  blood-pressure  and  the  maximum  pressure  in  the  ureter 
against  which  urine  can  be  eliminated  should  be  almost  that  of  the 
osmotic  pressure  of  the  proteins.  He  found  this  dift'erence  during 
profuse  diuresis  in  the  dog  to  be  32  to  43  mm.  Hg.  These  results, 
confirmed  and  extended  by  Knowlton,'^  are  so  completely  in  accord 
with  the  demands  of  the  filtration  theory  that  they  furnish  the 
strongest  support  for  it. 

The  third  group  of  experiments  in  this  connection  are  those  of 
Barcroft  and  Straub^^  made  in  1910.  They  applied  to  the  kidney 
the  methods  so  fruitfully  developed  by  Barcroft  for  estimating  the 
rate  of  metabolism  of  organs.  Saline  diuresis — i.  e.,  diuresis  follow- 
ing injection  of  sodium  chloride  solutions — was  found  to  be  unaccom- 
panied by  increase  in  utilization  of  oxygen  or  formation  of  carbon 
dioxide.  Knowlton  and  Siherman*'^  later  showed  that  this  was  true 
for  diuresis  following  injection  of  pituitrin.  The  conclusion  was 
drawn  that  physical  factors  rather  than  "vital"  or  "secretory" 
are  concerned  in  this  increase  in  kidney  function,  the  inference 
being  that  filtration  is  increased. 

These  are  the  facts  which  to  my  mind  most  nearly  constitute 
"proof"  of  the  filtration  idea:  they  are  reinforced  by  considerations 
of  the  structure  of  the  glomerulus  and  by  observations  in  other 
directions;  that  the  more  rapidly  urine  is  eliminated  the  more 
nearly  it  comes  to  resemble  a  filtrate  from  the  blood;  that  the 

«  Jour.  Physiol.,  1896. 19,  .312.  "  Ibid.,  1899,  24,  :517. 

'*   Ibid.,  1911-12,  43,  219.  »  Ibid.,  1910-11,  41,  145, 

«  Am.  Jour.  Physiol.,  1918,  47,  1. 


6  RICHARDS:    KIDNEY    FUNCTION 

glomerular  fluid  is  alkaline,  as  tested  by  intravital  indicators;  that 
the  osmotic  pressure  and  chloride  content  of  the  cortex  more  closely 
resemble  that  of  the  blood  than  does  that  of  the  medulla.  This 
collection  of  facts  led  Bayliss  to  write,  in  1915,  "The  evidence  for 
this  (glomerular  filtration)  is  overwhelming;"^^  and  Cushny,  in  his 
development  of  the  "modern"  theory  of  urine  formation,  to  accept 
glomerular  filtration  as  a  fundamental  truth. '^ 

It  is  easy  to  develop  conviction  of  the  truth  of  filtration  by  st^idy 
of  the  work  to  which  I  have  alluded.  It  is  not  so  easy  to  hold  it 
after  consideration  of  some  of  the  questions  which  have  been  put  to 
the  filtration  theory  and  have  not  found  satisfactory  answer. 

Heidenhain,  in  1S74,  began  the  publication  of  his  work  on  the 
kidney,  from  which  developed  the  so-called  Bowman-Heidenhain 
theory.  As  is  well  known  he  injected  indigo  carmin  into  the 
circulation  and  failed  to  find  traces  of  it  in  the  capsule  or  any  staining 
of  glomerular  structures  by  it.  Since  it  was  to  be  found  in  the  lumen 
of  the  tubule,  and  since  the  tubular  epithelium  was  stained  by  it,  he 
was  forced  to  conclude  that  it  had  been  secreted  by  the  tubules  and 
had  not  been  filtered  by  the  glomerulus.^'  This  observation  led 
him  to  further  results  which  obliged  him  to  deny  the  filtration-re- 
absorption  theory  completely  and  to  attribute  urine  formation  to 
secretory  processes  in  the  epithelium  of  glomerulus  as  well  as  of 
tubule — /.  e.,  to  processes  not  explainable  by  knoMTi  physical  or 
chemical  laws. 

]\Iost  of  Heidenhain's  contentions  have  since  been  successfully 
met  by  adherents  of  the  filtration  idea.  Cushny 's  monograph 
contains  an  admirable  exposition  of  this  subject.  One  objection, 
however,  seems  to  me  to  have  been  least  satisfactorily  answered, 
and  it  happens  that  this  is  the  one  to  which  Heidenhain  himself 
attached  the  most  weight.  It  concerns  the  ettects  of  comjn-ession 
of  the  renal  vein  upon  urine  elimination.  The  following  is  a  transla- 
tion of  his  own  words."" 

"But  if  mechanical  filtration  does  really  occur,  then  elimination 
of  water  nnist  always  increase  with  the  pressure.  An  old  experi- 
ment shows  that  this  is  not  so.  For  if  the  pressure  in  the  glomeruli 
is  increased  by  partial  or  complete  occlusion  of  the  renal  vein  an 
immediate  diminution  in  urine  occurs. 

"This  fact  contradicts  the  pressure  hypothesis  in  the  most  abrupt 
(schroffstem)  manner.     .     .     . 

"If  it  is  considered  that  increase  in  aortic  jircssure.  if  only  a  few 
millimeters,  often  causes  a  considerable  increase  in  lu'ine,  and  that 
after  partial  or  complete  occlusion  of  the  renal  vein  a  considerai>le 
rise  of  pressure  within  the  glomerular  vessels  nnist  occur,  then  it  is 

"  Bayliss:     Principles  of  (lonoral  Physiolop>',  191.'),  p.  A^Ty, 

"''  Cushny:     Tlio  Sprrolion  of  iTinc,  1917. 

'»   Hridonhain:     \rv\\.  f.  niik.  .\nat..  1S7I,  10,  1. 

'"  Hriflcnliiiin:      Hcrinaiin"s  Handlnicli  <1(T  Physioloijif,  ISS:?,  5,  pi.  1.  pp.  .^24.  325. 
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appareut  that  here  is  a  phenomenon  completely  inexplainable  l>y  the 
filtration  hypothesis." 

Liuhvifr-'  was  aware  of  this  objection  and  had  met  it  by  demon- 
strating that  complete  obstruction  of  the  renal  vein  in  the  living 
animal  caused  such  swelling  of  the  veins  within  the  kidney  that  the 
tubules  were  compressed  and  their  luinina  obliterated.  Obviously, 
no  urine  could  issue  from  the  kidney  under  these  circumstances. 
It  appears  that  Heidenhain--  accepted  Ludwig's  demonstration  of 
the  effects  of  complete  occlusion,  but  he  did  not  regard  it  explana- 
tory of  the  events  which  follow  partial  closure  of  the  vein.  Slight 
obstruction  of  a  degree  sufficient  to  lessen  but  not  to  suppress  urine 
flow  could  not  cause  such  lessening  by  engorgement  of  veins  with 
resulting  closure  of  tubules.  The  fact  that  urine  continued  to  flow, 
though  at  a  lower  rate,  indicated  that  the  tubules  were  patent. 
Paneth's-^  later  experiments,  showing  the  possibility  of  diuresis  by 
sodium  nitrate  during  constriction  of  the  renal  vein,  confirmed  this 
conclusion.  For  this  reason  Heidenhain  regarded  the  failure  of 
slight  compression  of  the  renal  vein  to  increase  urine  flow  as  the 
strongest  argument  against  the  filtration  h\-pothesis,  and  it  was 
this  that  led  him  to  the  belief  that  the  velocity  of  blood  flow  through 
the  glomerulus,  rather  than  the  pressure  of  blood  within  it,  was  the 
determining  factor  in  the  first  formation  of  urine  in  the  kidney. 

In  answer  to  this  objection  it  was  pointed  out  by  Taminann-* 
that  if  fluid  is  filtered  from  the  blood  in  the  glomerulus  any  stagna- 
tion of  flow  in  the  glomerulus,  as  by  venous  obstruction,  would  lead 
to  rapid  increase  in  osmotic  resistance  to  filtration.  It  has  not  been 
shown  that  this  factor  can  be  so  eft'ective  during  partial  occlusion 
of  the  vein  as  to  more  than  compensate  for  the  increased  glomerular 
pressure.  It  has  been  suggested  by  De  Souza-^  that  blocking  of  the 
renal  vein  causes  reflex  constriction  of  the  renal  artery,  but  no 
evidence  of  this  has  been  presented  so  far  as  I  am  aware.  Con- 
sideration of  these  matters  leads  me  to  think  that  the  argument 
against  filtration,  based  upon  the  eftects  of  obstruction  of  the  renal 
vein,  has  not  been  adequately  answered. 

Another  series  of  obstacles  in  the  way  of  unreserved  acceptance 
of  the  filtration  hypothesis  has  arisen  from  the  comparison  of  urine 
elimination  with  vascular  conditions  in  the  kidney,  as  shown  by 
oncometer  records  of  kidney  volume,  and  these  difficulties  have 
increased  with  the  later  development  of  improved  methods  of 
estimati;)n  of  the  flow  of  blood  through  the  kidney. 

The  oncometer,  first  applied  to  the  study  of  renal  physiology  by 
Roy  and  Cohnlieim  in  1883,  registers  changes  in  the  total  volume  of 
the  kidney;  these  changes  are  commonly  referrerl  to  alterations  in 

"'  Sitzungsbcr.  d.  k.  Akad.  d.  Wiss.  zu  Wicn,  November,  18S.3. 

"  Hermann's  Handbuch,  5, 1,  p.  317.    Cf.  also  Paneth,  pp.  550,  551 . 

«  Arch.  f.  d.  ges.  Physiol.,  1886,  39,  515.  "  Lqc.  cit. 

25  Jour.   Physiol.,   1900  01,  26,   130. 
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the  state  of  the  renal  bloodvessels.  In  1900  and  1901  Gottlieb  and 
IMagnus^"  made  an  admirable  series  of  observations  on  blood-pres- 
sure, kidney  volume  and  urine  flow  during  diuresis.  Following  the 
injection  of  single  doses  of  diuretics,  remarkable  parallelism  between 
urine  elimination  and  vascular  dilatation,  as  shown  by  the  oncome- 
ter, was  observed ;  but  when  repeated  dosage  was  given  this  paralle- 
lism failed.  Diuresis  was  observed  to  increase  in  some  instances 
at  a  time  when  renal  vessels,  as  shown  by  the  oncometer,  were 
constricting;  in  others  it  diminished  while  renal  vessels  were  similarly 
shown  to  be  dilating. 

These  objections  were  materially  supported  by  the  late  Professor 
Brodie,  of  Toronto.  He  extended  the  observations  of  Magnus 
and  Gottlieb  by  including  in  his  experiments  direct  estimations  of 
blood  flow  through  the  kidney.  In  his  lecture  before  the  Harvey 
Society  in  1910^'^  and  in  his  Croonian  lecture  of  1911"  he  stated  that, 
following  the  injection  of  diuretics,  in  five  experiments  he  had  observ- 
ed the  following  coincident  phenomena:  Increased  kidney  volume 
(indicative  of  dilatation  of  vessels) ;  diminished  blood  flow  (indicative 
of  constriction  of  vessels);  increased  urine  elimination. 

Both  Magnus  and  Brodie  apparently  accepted  the  common 
implication  of  vascular  changes,  namely,  that  dilatation  of  renal 
vessels  means  rise  of  intraglomerular  pressure,  and  constriction  of 
renal  vessels  means  decrease  in  intraglomerular  pressure;  and  hence 
their  observations  became  so  self-contradictory  when  viewed  in  the 
light  of  the  filtration  hypothesis  that  they  were  forced  to  abandon  it. 

In  the  considerations  thus  far  advanced  I  have  hoped  to  show  that 
in  spite  of  the  array  of  strength  back  of  the  belief  that  urine  is  first 
formed  in  the  glomerulus  by  a  process  of  filtration,  sound  observa- 
tions exist,  made  by  most  competent  observers,  which  have  forced 
them  to  deny  it.  Concern  over  these  difficulties,  and  the  necessity 
of  a  conviction  concerning  them,  led  to  a  series  of  experiments  by 
my  colleagues  and  myself  which  have,  we  think,  a  direct  bearing 
on  their  solution. 

In  Hermann's''*^  second  paper  on  kidney  function,  published  in 
1862,  it  is  stated  that  "The  eftect  of  pressure  changes  as  compared 
with  other  factors  which  modify  urine  excretion  can  only  be  brought 
out  clearly  when  one  has  control  over  the  blood  entering  the  vascular 
system  and  can  regulate  it  at  will."  I  cite  this  to  show  that  the 
desire  for  some  sort  of  artificial  experimental  control  over  circulatory 
conditions  in  the  kidney  in  order  to  reduce  the  number  of  variables 
in  an  experiment  is  very  old.  Hermann  devised  a  clamp  by  Avhich 
the  caliber  of  the  renal  artery  could  be  narrowed,  hoping  to  identify 
the  efl'ects  of  lowered  renal  blood-pressure  by  this  means;  somewhat 

«  Arch.  f.  cxp.  Path.  u.  Pharm.,  1901,  45,  223. 
"  Harvey  Lectures,  1909-10,  5th  series,  p.  81. 
"  Brodie:     Proc.  Roy.  Soc.,  H.,  1913   14,  87,  571. 
"  Loc  cit. 
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similar  experiments  have  more  recently  been  made.  A  defect  in 
such  experiments,  recognized  by  their  authors  and  emphasized 
by  Heidenhain,  is  that  such  a  device  simultaneously  alters  both 
blood-pressure  and  blood  flow  in  the  renal  circulation,  and  there 
is  no  direct  means  of  distinguishing  effects  due  to  one  of  these  to  the 
exclusion  of  the  other. 

During  the  years  1912-14,  C.  K.  Drinker  and  I  designed  and 
constructed  an  apparatus  for  the  perfusion  of  isolated  surviving 
organs  capable  of  pumping  a  pulsating  stream  of  fluid  in  a  manner 
similar,  as  pulse  records  showed,  to  that  of  the  heart.'^°  Its  volume 
output  was  controllable  within  fairly  wide  limits.  With  it  we  per- 
fused the  dog's  kidney  and  were  able  to  show  that  the  fluid  which 
issued  from  the  ureter  was  urine  and  not  a  transudate.  In  1914-15 
Dr.  O.  H.  Plant  and  I  elaborated  a  method  for  perfusing  the  rabbit's 
kidney  in  situ  with  this  apparatus.'^^  Our  method  possessed  these 
advantages  and  possibilities: 

1.  The  perfusion  fluid  was  the  undiluted  blood  of  the  animal 
whose  kidney  was  perfused  plus  blood  taken  fresh  from  another 
animal  of  the  same  species.     Hirudin  was  used  to  prevent  clotting. 

2.  The  artificial  circulation  through  the  perfused  kidney  was 
inaugurated  without  any  interruption  in  blood  flow  through  the 
organ,  and  in  some  instances  urine  flow  continued  without  interrup- 
tion during  the  change  from  normal  to  the  artificial  circulation. 

3.  While  the  output  of  the  perfusion  apparatus  could  be  varied 
at  will,  for  any  particular  adjustment  the  output  was  constant, 
regardless  of  the  resistance  offered  by  the  vessels  through  which  it 
drove  the  blood.  It  was  thus  possible  to  alter  pressure  by  various 
means  within  the  kidney  vessels  without  simultaneous  alterations 
in  volume  flow  or  velocity  of  blood  in  them.  It  is  in  this  respect 
that  our  experiments  differed  essentially  from  those  of  earlier 
workers  .^- 

The  means  which  we  used  to  alter  pressure  in  the  circulation  of  the 
perfused  kidney  were  these:  stimulation  of  the  splanchnic  nerve; 
injection  of  adrenalin;  partial  occlusion  of  the  renal  vein. 

Since  all  of  these  agencies  raised  pressure  in  the  renal  circulation, 
and  since  the  conditions  of  our  experiment  were  such  that  they 
could  not  materially  change  the  blood  flow,  we  seem  justified  in 
attributing  such  results  as  were  obtained  to  changes  in  renal  blood- 
pressure. 

Each  of  the  three  agencies  tested  increased  urine  formation  in  a 
number  of  experiments  practically  without  exception. 

It  will  be  noted  that  among  these  agencies  employed  is  venous 
obstruction,  which  in  the  intact  animal  always  causes  diminution 
of  urine,  a  fact  regarded  by  Heidenhain  as  the  strongest  argument 

'"  Richards  and  Drinker:     Jour.  Pharm.  and  Exper.  Ther.,  1915,  7,  407. 

31  Richards  and  Plant:     Ibid.,  p.  485. 

»  Richards  and  Plant:     Am.  Jour.  Physiol.,  1917,  42,  592. 
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ii.uaiiist  filtration.  In  our  e.\'])criinciits,  in  which  it  increased  urine, 
there  was  no  stajjuation  of  blood  in  the  glomerular  caj)illaries  which 
might  neutralize  the  eH'ects  of  increased  glomerular  pressure  as  a 
filtering  force.  The  ex])eriment  seems  to  me  to  remove  the  force 
of  Ileidenhain's  objection  and  to  confirm  the  suggestion  that  in  the 
intact  animal  partial  occlusion  of  the  renal  vein  so  lessens  the  rapid- 
ity of  renewal  of  blood  in  contact  with  the  glomerular  endothelium 
that  the  effect  of  increased  filtering  forces  is  nullified. 

///.  licgulafioii  of  (jjomcndar  Pressure. — The  experiments  just 
described  ha\'e  served  us  in  three  Avays:  they  yield  evidence  that 
rise  of  pressure  alone  in  the  renal  circulation  can  cause  increase  in 
urine;  they  point  to  a  solution  of  Ileidenhain's  difficulty  which  is 
consistent  with  the  filtration  theory;  and  they  proAide  a  point  of 
departure  for  an  analysis  of  the  effects  of  increased  renal  pressure. 
In  this  last  connection  the  action  of  adrenalin  has  been  most  useful. 

If  the  vascular  reaction  of  a  perfused  kidney  to  minute  doses  of 
adrenalin  is  compared  with  the  same  reaction  of  another  structure 
similarly  perfused — e.  g.,  the  leg — a  striking  difference  appears. 
Any  dosage  of  adrenalin  which  causes  constriction  of  the  vessels 
of  the  leg  also  causes  diminution  in  volume  of  the  leg,  as  shown  by 
the  oncometer.  When  a  perfused  kidney  is  similarly  tested  it  is 
found  that  large  dosage  of  adrenalin  causes  a  similar  effect,  i.  c, 
constriction  of  vessels  as  shown  by  rise  of  perfusion  pressure  and 
shrinkage  of  volume  of  the  kidney;  but  smaller  doses,  which  still 
cause  some  degree  of  constriction  of  vessels,  as  shown  by  the  perfu- 
sion pressure,  cause  either  no  change  in  or  distinct  swelling  of 
kidney  volume. 

In  this  experiment  with  the  kidney  we  haA'e  an  apparent  paradox 
of  coincident  constriction  of  vessels,  as  shown  by  rise  of  perfusion 
pressure,  and  dilatation  of  vessels,  as  shown  by  swelling  of  the  kidney. 

The  only  reasonable  explanation  of  this  paradox  which  has 
occurred  to  us  is  this:  between  the  afferent  and  efferent  "vessels  of 
the  glomerulus  is  interpolated  the  distensible  capillary  area  of  the 
glomerular  tuft.  The  walls  of  the  afferent  and  efferent  vessels 
both  contain  smooth  muscle;  both  are  supplied  with  nerve  fibrils 
(presumably  sympathetic),  ending  in  contact  with  the  nuiscle  cells.^ 
If  inider  the  conditions  of  our  experiment  the  efierent  vessel  were 
constricted  a  passive  rise  of  pressure  nnist  occur  in  the  glomerular 
capillaries  proximal  to  it,  and  the  distention  of  these,  thus  brought 
about,  might  cause  swelling  of  the  kidney.  In  support  of  this  view 
we  recall  the  generalization  which  Elliott's  work  has  estai)lished, 
namely,  that  the  action  of  adrenalin  is  e(iuiAalent  to  stinnilation  of 
sympathetic  iimervation:  and  we  have  an  observation  of  our  own, 
made  with  the  frog's  kidney,  which  shows  unmistakably  that 
adrenalin  has  the  power  of  constricting  bloodvessels  ]ieriph(M-al  to 
the  glomerulus. 

"  Siiiininw  :      Anal.  AnzcigiT,   lOni,  19,  .MT. 
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In  the  minds  of  many  physiologists  a  certain  stigma  appears  to 
attach  to  perfusion  experiments  with  isolated  organs  when  the 
attempt  is  made  to  apply  results  so  obtained  to  the  interpretation 
of  events  within  the  intact  animal  body.  If  it  were  possible  to 
demonstrate  constriction  of  the  efferent  vessel  by  adrenalin  in  the 
intact  animal  witli  associated  diuresis  the  force  and  usefulness  of 
the  experiments  just  cited  would  be  increased.  Reason  for  thinking 
that  this  might  be  possible  seemed  to  exist.  The  efferent  vessel  of 
the  glomerulus  is  a  narrower  tube  than  the  afferent  vessel.  A  con- 
strictor infiuence,  acting  alike  on  both,  would  therefore  produce  a 
greater  increase  in  frictional  resistance  to  blood  How  in  the  smaller 
(efferent)  vessel;  for  this  reason  it  seemed  probable  that  very 
minute  amounts  of  constrictor  substances  might,  by  more  eff'ecti^'e 
constriction  of  the  efferent  vessel,  produce  simultaneously  three 
effects  in  the  intact  animal:  diminution  in  blood  flow  through  the 
kidney  by  constriction  of  efferent  vessel;  increase  in  urine  by 
increased  glomerular  pressure;  swelling  of  the  kidney  by  distention 
of  the  glomerular  capillaries.  The  event  showed  that  this  combina- 
tion could  be  demonstrated  following  minute,  but  clearly  constrictor, 
doses  of  adrenalin  and  pituitrin. 

These  experiments  seem  to  me  to  yield  evidence  not  only  that  the 
glomerular  process  is  filtration  but  also  that  intraglomerular  press- 
ure— -filtration  pressure  —  is  regulated  by  the  relative  degree  of 
constriction  or  dilatation  of  the  afferent  and  efferent  vessels.  This 
latter  belief  is  intimated  in  a  statement  by  Ludwig^*  in  1856 : 

"Since  the  afferent  and  efferent  vessels  of  the  glomerulus,  as  well 
as  the  roots  of  the  renal  vein,  contain  muscle  within  their  walls, 
the  possibilit}'  exists  that  the  lilood  stream  in  the  kidney  changes 
according  to  the  contractions  of  these  muscles,  even  though  the 
movements  of  the  heart  and  the  general  circulation  in  the  organism 
remain  unchanged." 

In  connection  with  the  action  of  constrictor  substances,  like 
adrenalin  and  pituitrin,  it  becomes  apparent  how  it  is  possible  for 
the  same  substances  in  different  dosage  to  produce  opposite  effects. 
INIinute  amounts  causing  more  effective  constriction  of  the  smaller 
efferent  vessel  may  increase  urine  by  increasing  intraglomerular 
pressure;  larger  amounts,  by  constricting  both  afferent  and  efferent 
vessels,  may  diminish  urine  by  decreasing  ingress  to  the  glomerulus 
and  so  lessening  both  intraglomerular  pressure  and  velocity  of  flow. 
The  literature  shows  that  small  dosage  of  adrenalin  may  cause 
diuresis.  Nothing  is  easier  to  determine  than  that  larger  doses 
cause  partial  or  complete  suppression  of  urine.  Similar  apparently 
contradictory  evidence  concerning  pituitrin  can  be  found. 

Permit  me  now  to  revert  to  Brodie's  statement  of  a  group  of 
occurrences  which  he  regarded  as  completely  inconsistent  Avith  the 

'*  Lehrbuch  der  Physiologie  des  Menschen,  1856,  11,  257. 
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filtration  theory:  diminished  blood  flow  through  the  kidney,  increase 
of  kidney  volume  and  increase  in  urine.  This  group  of  occurrences, 
as  we  think  our  experiments  indicate,  is  precisely  that  which  would 
be  expected  as  a  result  of  preferential  slight  constriction  of  the 
efferent  vessel,  and  instead  of  being  inconsistent  with  the  filtration 
theory  is  demanded  by  it. 

From  this  reasoning  it  would  seem  as  though  any  substance  which 
is  constrictor  to  renal  vessels  should,  in  suitable  high  dilution, 
show  evidence  of  diuretic  power  unless  it  lowers  general  blood- 
pressure  or  diminishes  permeability  of  the  glomerular  membranes. 
This  supposition  is  now  being  tested. 

I  am  inclined  also  to  suggest  another  generalization,  based  upon 
this  evidence  that  intraglomerular  pressure  may  be  altered  by  more 
eft'ective  action  of  a  substance  upon  the  efferent  than  upon  the 
afferent  vessel.  It  concerns  the  action  of  arterial  dilator  substances 
in  general.  If  it  be  agreed  that  glomerular  urine  is  a  protein-free 
filtrate  from  blood,  then  it  follows  that  any  substance  in  solution 
in  the  blood  which  causes  dilatation  of  renal  arterioles,  and  which 
in  part  passes  out  of  the  blood  with  the  glomerular  filtrate,  must 
from  these  facts  be  potentially  diuretic;  for  its  effective  concentra- 
tion will  be  greater  in  the  blood  in  the  afferent  vessel  than  in  the 
blood  in  the  efferent  vessel;  and  its  dilator  action  will  be  greater 
on  the  afferent  than  on  the  efferent  vessel,  and  for  this  reason  alone 
intraglomerular  pressure  must  rise. 

It  should  be  noted  that  by  effective  concentration  I  mean  con- 
centration in  relation  to  the  colloids  of  the  blood. 

Without  having  the  direct  evidence  to  support  this  idea,  I  venture 
to  present  it  in  the  belief  that  it  is  applicable  to  the  glomerular 
behavior  of  a  large  number  of  substances — water,  urea,  the  caff'ein 
series,  salts,  etc.,  all  of  which  are  vasodilator,  and  all  of  which,  we 
believe,  leave  the  blood  stream  as  it  passes  through  the  glomerulus. 

If  we  regard  the  renal  arterioles  as  very  sensitive  both  to  con- 
strictor and  dilator  substances,  as  they  most  certainly  are,  and  if  we 
admit  the  possibility  of  such  preferential  action  as  I  have  indicated 
on  either  efferent  or  afferent  vessel,  we  must  see  in  this  a  very 
delicate  mechanism  whereby  intraglomerular  pressure,  and  hence 
the  first  formation  of  urine  is  regulated  in  accordance  with  the 
chemical  composition  of  the  blood. 

IV.  Dcscrijition  of  Glomerular  Circulation. — In  this  tlescription 
of  experiments,  both  of  our  own  and  of  others  which  concern  the 
nature  of  glomerular  function  and  its  mode  of  regulation,  an  imj)lica- 
tion  has  been  permitted  which  now  appears  to  me  to  recpiire  cor- 
rection. Its  correction  does  not,  I  think,  materially  alter  the  force 
of  the  conclusions  which  have  just  been  drawn,  but  it  adds  an 
element  in  the  conception  of  glomerular  regulation  which  may  be 
of  greater  inijiortance. 

Tilt'  kidnev  contains  ii  great  numlxM-  of  uriiic-forming  uuils.    The 
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number  of  glomeruli  in  the  cat's  kidney  has  been  estimated  at 
16,000;  in  the  kidney  of  a  dog  weighing  11  kilos,  loO.OOO;  in  the 
human  kidney,  2,000,000.^  For  each  glomerulus  there  is  a  tubule. 
It  seems  to  me  that  it  has  been  tacitly  assumed  in  the  great  bulk  of 
writing  on  kidney  function  that  the  circulation  through  all  of  these 
units  is  at  least  roughly  uniform — -that  they  take  equal  part  in  the 
sum  of  activities  which  made  up  the  total  function  of  the  whole 
organ.  I  have  found  one  explicit  statement  of  another  conception: 
In  Hermann's  first  Avork  (1859)  on  kidney  function  he  noted  that 
the  two  kidneys  may  eliminate  different  amoimts  of  urine,  and  he 
stated  that  it  was  simplest  to  assume  that  all  parts  of  the  kidney 
do  not  act  to  the  same  degree  all  of  the  time — that  one  part  of  the 
excreting  surface  may  rest  or  be  active  Avhile  another  part  is  in 
reserve  .^^ 

We  have  observations  which  indicate  that  this  is  a  true  conception. 

In  the  development  of  the  idea  that  glomerular  pressure  may  be 
regulated  by  the  degree  of  constriction  of  its  efferent  as  compared 
with  its  afferent  vessel,  it  became  highly  desirable  that  we  get 
evidence  as  direct  as  possible  concerning  changes  in  size  of  the 
glomerulus  during  the  action  of  adrenalin  imder  controlled  conditions 
of  blood  flow.  In  1919  Krogh,  of  Copenhagen,  published  his 
extremely  important  paper  on  the  behavior  of  capillaries  in  muscle.^^ 
He  used  methods  of  direct  microscopical  observation  of  muscles 
illuminated  either  by  transmitted  or  reflected  light.  It  occurred  to 
us  that  the  use  of  the  same  method  might  enable  us  to  see  the 
glomeruli  of  the  kidney  in  operation,  provided  we  could  find  a  kidney 
sufficiently  translucent  to  permit  a  certain  penetration  of  light  rays. 
In  September  of  1920  Dr.  Schmidt  and  I  found  that  the  frog's 
kidney  fulfills  this  demand.  ^Yhen  we  focused  the  light  of  an  arc 
lamp  or  a  1000  watt  "Mazda"  lamp  upon  the  ventral  surface  of  an 
exposed  frog's  kidney  in  situ,  the  low  power  of  the  microscope 
showed  in  the  interstices  of  the  radicals  of  the  renal  veins  nests  of 
capillaries  which  to  our  view  and  that  of  competent  microscopists 
could  be  nothing  else  than  glomerular  tufts.  It  soon  became 
possible  to  distinguish  the  outline  of  the  capsule,  in  many  cases  the 
entrance  of  the  afferent  vessel,  and  in  not  a  few  instances  the  exit 
of  the  efferent  vessel  as  well.  Because  not  all  of  these  structures 
had  the  same  appearance  and  to  prevent  an  egregious  error,  we 
spent  some  time  in  attempts  to  identify  a  certain  group  of  glomeruli 
in  the  living  kidney,  to  follow  this  group  through  processes  of  fixa- 
tion and  embedding  in  order  to  prepare  a  stained  section  which 
should  contain  the  structures  examined  in  the  living  kidney.  With 
the  aid  of  Dr.  H.  Lucke  this  was  successfully  done.     This  identifica- 

^  Cited  from  Cushny:     The  Secretion  of  Urine,  p.  5. 

'«  Sitzungsberichte  d.  k.  Akad.  d.  Wiss.  zu  Wien,  Mfttl».-:^Iatyrwiss.  CI.,  1859,  36, 
349. 
»'  Jour.  Physiol. ,  1919,  52,  409. 
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tion  has  given  a  sense  of  security  concerning  previous  and  subsequent 
observations  which  we  might  not  otherwise  have  had. 

^Vhen  the  lateral  border  of  the  ventral  surface  of  the  frog's  kidney 
is  observed  in  this  way,  the  large  renal  veins  and  their  tributaries 
are  most  prominent.  Arterial  branchings  and  the  divisions  of  the 
renal  portal  vein,  being  deeper  in  the  kidney,  are  less  obvious. 
Details  of  the  tubules  are  commonly  indistinct.  In  the  interstices 
of  the  veins  are  seen  the  glomerular  tufts.  They  vary  in  size  from 
80  to  250  microns  in  diameter.  Some  show  a  great  multiplicity  of 
tortuous  narrow  channels,  each  of  a  diameter  sufficient  to  permit 
passage  of  one  red  cell.  The  capillary  wall  is  not  easily  seen.  The 
blood  flow  through  these  channels  is  oftentimes  bewilderingly  rapid. 
In  other  instances  the  appearance  is  of  another  t\'pe:  instead  of  a 
multiplicity  of  channels  only  one  or  two  capillary  loops  are  visible; 
these  have  wider  diameter  and  show  sluggish  flow  of  more  densely 
packed  corpuscles.  In  the  more  slowly  flowing  blood  streams 
pulsations  are  apparent;  in  the  more  rapidly  flowing  stream  it  may 
not  be.     Between  these  two  extremes  intermediate  variations  occur. 

Concerning  the  problem  w^hich  was  the  impetus  for  beginning 
these  observations — i.  e.,  the  question  W'hether  the  glomeruli  could 
be  seen  to  swell  as  a  result  of  the  constrictor  action  of  minute 
amounts  of  adrenalin  upon  the  efferent  vessel — the  answer  is  still 
indeterminate.  A  series  of  measurements  •  by  Dr.  .Schmidt  of 
glomerular  diameters  before,  during  and  after  the  injection  of  doses 
of  adrenalin  of  the  order  of  0.1  cc  of  1  to  1,000,000  showed  swelling, 
and  in  so  far  were  confirmatory  of  our  conclusions  drawn  from  the 
mammalian  experiments.  But  since  a  distinct  improvement  in  the 
general  circulation  resulted  from  this  injection  the  increased  glomer- 
ular size  may  have  been  due  to  this.  Before  a  final  answer  can  be 
obtained  the  experiment  must  be  performed  on  the  kidney,  perfused 
with  blood  at  a  constant  rate.  This  experiment  has  not  yet  been 
made.  Other  features  of  the  glomerular  circulation  seemed  to 
demand  more  immediate  study. 

In  our  earliest  experiments  the  variability  of  our  preijarations 
was  striking.  In  some  i)reparations  as  many  as  eight  glomeruli 
could  be  counted  in  a  field  of  2  mm.  diameter;  in  others  only  three 
or  four  in  the  Avhole  kidney,  in  so  far  as  it  was  accessible  to  inspec- 
tion. Our  frogs  were  pithed,  and  if  two  or  three  drops  of  blood  were 
lost  in  this  operation  the  number  of  glomeruli  to  be  found  in  tlie 
kidney  was  small.  If,  however,  such  a  frog  were  immersed  in  a 
saline  bath,  or  if  his  abdominal  cavit>'  were  filled  with  isotonic  salt 
solution,  the  number  of  visibly  active  glomeruli  increased. 

Acting  on  the  suggestion  which  this  fact  afiorded,  we  have  made  a 
series  of  counts  of  the  glomeruli  which  show  active  rirculntion  under 
\iiried  conditions. 

Hits  of  silk  thrciid  were  laid  transversely  across  the  surface 
of  tlic  kidney  at  aj)i)r()xiniately  equal  distances  of  about  2  mm. 


I 
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(tlie  (lianietcr  of  our  low-})o\\<'r  (icM).  l-ioiii  \\\v  to  eight  fields 
were  tlms  separated  for  ease  in  count iiij;.  A  hit  of  cover-slip  was 
lightly  laid  over  these,  hoth  to  prevent  disi^lacement  of  threads  and 
to  avoid  surface  glare. 

1  shall  cite  figures  to  show  alterations  in  the  nuniher  of  glomeruli 
in  Avhich  blood  was  flowing  before,  during  and  after  the  introduction 
of  various  substances  to  be  mentioned. 

1.  Isotonic  Salt  Solution. — As  has  been  mentioned,  salt  solution 
is  absorbed  from  the  open  abdominal  cavity  of  the  frog,  and  as  a 
result  circulation  improves  if  it  has  been  lessene<l  from  liemorrhage. 
These  figures  illustrate:  Hoon  after  preparation  five  fields  showed 

5  active,  8  inactive,  total  13  glomeruli.  Thirty  minutes  after  salt 
solution  had  been  introduced  into  the  belly  the  same  fields  showed 
28  active,  0  inactive,  total  28  glomeruli.  (By  "active"  glomeruli 
w'e  mean  those  showing  active  circulation.) 

2.  Injection  of  Blood. — 0.5  cc  of  whole  blood  was  taken  from  the 
aorta  of  one  frog  and  immediately  injected  into  the  anterior  abdomi- 
nal vein  of  a  frog,  whose  glomeruli  had  been  comited.  Before 
injection,  active  glomeruli  10,  inactive  27,  total  37;  five  minutes 
after  injection,  active  glomeruli  39,  inactive  9,  total  48. 

3.  Injection  of  Isotonic  Salt  Solution. — 0.5  cc  of  0.0  per  cent. 
Before,  41  active,  9  inactive,  total  50;  ten  minutes  later,  54  active, 
8  inactive,  total  ()2;  twenty  minutes  later,  44  active,  6  inactive, 
total  50. 

4.  Then  nrea  0.1  cc  20  per  cent.  After,  G5  active,  2  inactive, 
total  67. 

5.  Caffein,  7  fields  counted:  Before  injection,  81  active,  11 
inactive,  total  92;  0.1  cc  2  per  cent  caffein,  five  minutes  later,  104 
active,  0  inactive,  total  104. 

G.  Glucose.— 0.1  cc,  10  per  cent  glucose:  Before  injection,  31 
active,  12  inactive,  total  43.  Followed  by  progressive  increase  in 
number  of  acti^'e  until  thirty-five  minutes  after,  (32  active,  3  inactive, 
total  G5. 

7.  Hyyertonic  Sodium  Sidphate   (5  per  cent):  0.1   cc.     Before, 

6  active,  0  inactive,  total  6;  after  thirteen  minutes,  51  active, 
0  inactive,  total  51. 

8.  Adrenalin  constrictor  dose  0.1  cc,  1  to  100,000:  3  fields; 
before  injection,  49  active;  immediately  after,  12  active;  seven 
minutes  later,  48  active. 

9.  Pituiirin:  Constrictor  dose,  0.1  cc  1  to  10  dilution  of  pituitrin 
"S."  Before,  14  active,  5  inactive,  total  19;  after,  0  active,  Ki 
inactive,  total  IG;  later,  5  active,  12  inactive,  total  17. 

These  and  many  similar  observations  have  led  to  the  conclusion 
that  even  under  the  most  favorable  of  operative  conditions,  /.  e., 
with  the  least  loss  of  blood,  all  the  glomeruli  of  the  kidney  of  the 
frog  do  not  receive  blood  simultaneously.  ( 'onditions  which  depress 
the  circulation,  such  as  blood  loss  or  destruction  of  the  cord,  or 
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agencies  which  constrict  bloodvessels  in  the  kidney,  such  as  con- 
strictor doses  of  adrenalin  or  pituitrin,  lessen  the  luiinber  of  glome- 
ruli which  receive  blood.  Plethora,  absorption  or  injection  of  iso- 
tonic salt  solution,  hypertonic  NaCl,  hypertonic  sodium  sulphate, 
urea,  glucose  and  caffein — all  are  capable  of  impressively  increasing 
the  number  of  glomeruli  which  receive  blood  at  one  time. 

Not  only  is  the  number  of  glomeruli  showing  acti^'e  circulation 
altered  by  the  agencies  which  I  have  mentioned,  but  also  the 
number  of  capillary  loops  within  a  single  glomerulus  which  take 
part  in  the  capillary  blood  flow.  Earlier  in  this  section  I  referred 
to  glomeruli  of  two  rather  widely  different  aspects  in  so  far  as  blood 
flow  through  them  is  concerned ;  one  in  which  narrow  rapidly  flowing 
currents  of  blood  indicate  a  complex  network  of  tortuous  channels; 
others  in  which  one  or  two  loops  only  are  visibly  filled  with  blood 
and  in  these  blood  usually  flows  more  slowly  and  in  a  wider  stream. 
The  dilator  agencies,  urea,  caffein,  etc.,  mentioned  above  have  the 
power  of  transforming  a  glomerulus  of  the  latter  type  into  one  of 
the  former. 

Adrenalin,  on  the  other  hand,  in  constrictor  dosage  transforms  a 
glomerulus  showing  a  multiplicity  of  channels  with  rapid  flow  into 
one  with  fewer  patent  capillary  loops  and  slow  flow. 

This  indicates  that  just  as  all  glomeruli  in  a  kidney  do  not  receive 
blood  at  once,  so  too  in  a  single  glomerulus  not  all  the  capillary  loops 
need  be  patent  at  one  time.  Dilator  (diuretic)  agencies  increase  the 
number  of  capillaries  in  the  glomerulus  through  which  blood  is 
flowing;  constrictor  substances  and  depression  of  the  general  circula- 
tion lessen  the  number. 

Another  characteristic  of  glomerular  blood  flow  in  the  frog's 
kidney  is  that  it  is  not  always  continuous  but  may  be  intermittent. 
Intermittence  of  glomerular  flow  is  more  liable  to  occur  in  a  kidney 
showing  active  rapid  circulation  than  in  one  in  which  blood  flow  is 
more  sluggish.  It  was  first  observed  by  us  in  frogs  after  improve- 
ment of  the  circulation  following  absorption  of  salt  solution ;  it  has, 
however,  been  observed  in  frogs  subjected  to  no  other  preparation 
than  that  required  for  looking  at  the  kidney.  The  intermittence  of 
blood  flow  may  be  of  dift'erent  types;  in  some  instances  there  may  be 
diminution  in  all  and  cessation  in  many  at  the  same  time,  as  though 
resulting  from  an  influence  outside  of  the  kidney,  as,  for  example, 
by  changes  in  the  general  circulation  or  as  a  result  of  nervous 
stimuli  to  the  bloodvessels.     This  type  is  easily  understandable. 

What  we  tliiuk  of,  however,  as  true  intermittence  is  less  easy  to 
comprehend:  two  adjacent  glomeruli  may  be  situated  within  a  few 
microns  of  each  other;  blood  flow  in  one  may  stop  completely,  to 
be  resumed  after  an  interval,  without  interruption  or  even  percept- 
ible alteration  in  fhnv  in  the  other.  This  i)henoinenon  may  be 
multiplied  so  that  in  a  favorable  field  one  sees  a  lively  series  of 
irregular  interruptions  in  flow  through  the  various  glomeruli  visible. 
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The  interruptions  bear  no  relation  to  the  heart-beat.  The 
interniittence  of  one  glomerulus  was  timed  with  a  stop-watch — 
If)  seconds  on;  12  seconds  ofi';  27  seconds  on;  11  seconds  oil'. 

In  another,  ]()'.]  seconds  on;  10  seconds  oil';  !t()  seconds  on;  45 
seconds  oil'. 

In  another  preparation,  5  glomeruli  were  watched  at  once:  Nos. 
3,  4  and  5  stopped  at  the  same  time;  Nos.  1  and  2  kept  on  actively. 
After  three  minutes  No.  4  begins;  Nos.  3  and  5  are  blank. 

We  have  tried  to  get  a  graphic  representation  of  this  phenomenon. 
A  keyboard  with  five  keys  was  connected  each  with  a  signal  magnet 
arranged  to  WTite  on  a  drum.  Five  glomeruli  in  a  field  were  chosen 
and  a  key  assigned  to  each.  Discontinuance  of  flow  was  registered 
by  pressing  the  key  and  keeping  down  until  the  flow  resumed.  The 
recorder  also  noted  on  the  drum  obvious  ^■ariations  in  rapidity  of 
flow  which  could  not  be  designated  as  complete  cessation  or  resump- 
tion.    Charts  were  then  made  of  these  records. 

Study  of  these  charts  forced  the  conclusion  that  while  at  times 
there  are  interruptions  common  to  all,  in  the  main  the  circulatory 
activity  of  one  is  independent  of  others;  and  the  inference  is  drawn 
that  a  local  regulatory  mechanism  must  exist  analogous  to  that 
shown  by  Krogh  to  exist  in  muscles. 

Preliminary  attempts  to  gain  deeper  insight  into  the  circumstances 
of  this  phenomenon  have  been  made.  Not  very  much  can  safely 
be  stated  at  present.  We  are  sure  that  the  phenomenon  of  inter- 
mittence  persists  after  complete  destruction  of  the  whole  central 
nervous  system — brain  and  cord.  There  is  evidence  that  inter- 
mittence  of  the  glomerular  circulation  is  commonly  associated  with 
simultaneous  and  synchronous  intermittence  of  the  afferent  vessel. 
In  this  connection  it  is  very  striking  that  when  flow  stops  abruptly 
in  a  single  active  glomerulus,  corpuscles  do  not  remain  stagnant 
in  its  capillaries;  they  may  remain  for  an  instant,  then  they  fade 
out  of  view  and  the  whole  glomerulus  may  become  invisible.  This 
must  mean  that  the  capillaries  of  the  glomerulus  possess  power  of 
independent  contraction  capable  of  emptying  their  lumina  after 
blood  has  ceased  to  flow.  This  statement  must  be  held  as  applicable 
to  the  afferent  and  efferent  vessels,  since  they  as  well  as  the  glome- 
ruli are  emptied  when  blood  flow  stops.  Dr.  Schmidt  has  made  one 
observation  which  we  hope  to  repeat:  In  one  instance  capillary 
flow^  in  the  glomerulus  ceased  abruptly  and  blood  cells  disappeared 
from  it;  but  the  afferent  vessel  remained  full  of  blood,  the  corpuscles 
oscillating  back  and  forth  at  the  entrance  of  the  glomerulus  until 
presently  the  glomerular  capillaries  opened  and  flow  through  the 
whole  structure  resumed. 

This  emptying  of  the  capillaries  after  cessation  of  flow — indicating, 
as  we  believe,  independence  of  contractility  of  their  walls — is  much 
less  marked  or  may  be  absent  in  the  dilated  sluggishly  flowing 
capillaries  of  some  of  the  glomeruli  to  which  reference  has  been 


18  RICHARDS:   KIDNEY    irNCTION 

HKidc.  Tlipsc  iirc  likely  to  ivinain  engorged  with  cells  when  the 
How  ceases.  We  take  this  to  mean  that  there  are  normal  differences 
in  tonns  and  normal  Aariations  in  tonns. 

We  do  not  yet  know  what  the  natnre  of  the  infhience  which 
regulate  this  tonus  is. 

Making  the  assumption  that  these  observations  are  applicable 
to  the  mannnalian  kidney,  they  give  us  a  conception  of  glomerular 
circulation  different  from  that  which  I  had  previously  held.  Instead 
of  a  uniform  circulation  of  blood  through  all  the  glomeruli,  varying 
with  general  and  renal  blood-pressure,  we  conceive  of  a  circulation, 
restricted  under  conditions  of  moderate  blood  flow  to  only  a  fraction 
of  the  glomeruli;  and  instead  of  equal  circulation  through  all  of  the 
capillaries  of  a  single  glomerulus,  we  conceive  of  the  possibility  of 
restriction  of  flow  through  a  fraction  of  the  available  pathway. 
This  restriction  in  number  of  functioning  glomeruli  and  in  patent 
capillary  loops  may  be  brought  about  by  general  influences  (circula- 
tory and  nervous)  brought  to  bear  from  outside  the  kidney  and 
unequally  effective  in  different  units  of  the  kidney  through  anatomi- 
cal cliff'erences,  such  as  length  of  vessel;  in  addition  we  think  of  the 
restriction  as  due  to  a  local,  peripheral  control  of  contractile  power, 
not  only  of  afferent  and  efferent  vessels,  Init  of  the  inter\ening 
capillaries  as  well.  The  phenomenon  of  intermittence  permits  us 
to  think  of  alternating  rest  and  activity  of  glomerular  structures 
and  prevention  of  damage  such  as  would  conceivably  result  from 
prolonged  interruption  of  blood  flow. 

The  phrases  "dilatation  of  the  kidney  vessels"  and  "constriction 
of  the  kidney  vessels"  come  to  mean  not  only  the  increase  and 
decrease  in  volume  and  rate  of  a  stream  already  flowing,  but  also 
the  increase  and  decrease  in  actual  number  of  functioning  glomeruli 
and  of  open  glomerular  capillaries.  The  possibilities  in  the  direction 
of  increase  or  restriction  of  filtering  surface  become  more  impressi\e. 

On  this  basis  it  is  not  difficult  to  understand  how  relatively 
enormous  changes  can  take  place  in  glomerular  blood  flow  without 
correspondingly  great  changes  in  the  size  of  the  kidney  as  registered 
by  the  oncometer,  for  obviously  the  ca])sule  does  not  collapse  when 
flow  through  the  tuft  ceases.  It  is  easy  to  understand  and  to  accept 
such  puzzling  experiments  as  those  of  Loewi — in  which  the  ability 
of  blood  flow  to  increase  under  the  influence  of  cafl'cin  in  a  kidney 
embedded  in  ])laster  of  Paris  was  demonstrated. 

It  becomes  easier  to  understand  how  a  kidney  might  eliminate 
from  blood  of  the  same  composition  and  in  etjual  spaces  of  time 
urine  of  widely  dift'erent  composition,  for  a  urine  issuing  as  the 
result  of  highly  active  blood  flow  and  high  glomerular  ])ressure  in  a 
smaller  number  of  glomeruli  nuist  bcdiilerent  from  that  which  issues 
as  the  result  of  slower  blood  flow  and  lower  glomerular  pressure  from 
a  larger  number  of  glomeruli.  The  resorptivc  jxtwcrs  lA'  the  tubules 
would  b(>  ell'eetive  to  ditt'erent  degrees. 
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The  difficulty  of  injecting  tlie  glomeruli  uniformly  even  in  fresh 
kidneys  is  comprehensible,  as  is  also  the  lack  of  uniformity  among 
the  glomeruli  in  the  action  of  circulating  toxic  substances. 

A  lead  may  be  given  concerning  the  causation  of  albuminuria 
under  conditions  not  far  removed  from  the  physiological ;  it  is  a  very 
old  observation  that  complete  arterial  interruption  of  the  circulation 
in  the  kidney  for  a  short  time  is  followed  by  albuminuria.  If 
intermittence  of  glomerular  flow  is  a  normal  phenomenon  it  woidd 
appear  that  albuminuria  might  occur  if  for  any  reason  the  duration 
of  the  normal  intermittent  cessation  of  flow  increased. 

I  will  give  the  briefest  resume  of  the  chief  points  presented: 

1.  New  evidence  has  been  secured  that  increment  of  blood- 
pressure,  uncomplicated  by  increment  in  velocity  or  volume  of  blood 
flow  in  the  kidney,  increases  urine  formation.  This  is  regarded  as 
added  support  of  the  filtration  hypothesis. 

2.  Evidence  has  been  secured  indicating  that  some  of  the  most 
weight}'  objections  to  the  filtration  hypothesis  can  be  reasonably 
explained  in  a  manner  consistent  with  it. 

3.  Indications  have  been  shown  that  nervous  stimuli  and  chemical 
substances  may  exert  different  degrees  of  effective  influence  upon 
the  afl'erent  and  efferent  vessels  of  the  glomerulus  and  that  this 
may  be  a  factor  in  that  automatic  regulatory  control  of  glomerular 
filtration  which  is  responsible  in  part  for  the  maintenance  of  con- 
stancy of  blood  composition. 

4.  And,  finally,  a  new  description  of  the  mode  of  circulation 
through  the  glomerular  vessels  has  been  presented  which,  when 
verified  and  extended,  we  hope  will  be  of  ser^•ice  in  the  study  of  the 
normal  and  pathological  physiology  of  the  kidney. 


A  FURTHER   STUDY  OF  THE  QUANTITATIVE  VARIATIONS  IN 
THE  VIBRATION  SENSATION.^ 

By  Edward  J.  Wood,  M.D., 

w^LMI^•GTO^",  north  carolixa. 

The  first  contribution  to  the  study  of  the  \ibration  sensation 
was  made  by  Ilumpf-  in  1889.  A  steel  tuning-fork  was  used,  and 
the  handle  was  so  made  that  it  was  suitable  for  application  of  it  to 
the  skin  surface  after  the  vibration  was  started.  P^orks  of  differ- 
ent rate  of  vibration  were  used  in  this  study,  as  it  was  found  that 
in  different  parts  of  the  body  different  rates  of  vibration  were 

'  Read  before  the  Association  of  Aniorican  Physicians.  M;i\-  11,  1921. 
=  Neurol.  Centralbl.,  1889,  8,  185. 
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better  appreciated,  liiimpf  regarded  the  procedure  merely  as  a 
means  for  the  more  careful  study  of  skin  sensation. 

In  1S97  Treitel,^  unaware  of  Rumpf's  work,  experimented  with 
a  tuning-fork  of  128  vibrations,  with  which  the  variations  in  the 
length  of  time  of  the  perception  of  the  sensation  were  studied. 
He  discovered  the  important  fact  that  under  certain  pathological 
conditions  tactile  sensation  and  vibration  sensation  bear  a  differ- 
ent relation  to  each  other  and  the  one  may  be  altered  without 
alteration  of  the  other.  Contrary  to  the  conclusion  of  Kumpf  he 
decided  that  the  vibration  sensation  is  to  be  distinguished  from  a 
sense  of  pressure  and  a  sense  of  touch. 

]Max  Egger  is  usually  regarded  as  the  first  to  study  the  vibration 
sensation.  Certainly,  he  was  the  first  to  demonstrate  the  feasibility 
of  testing  the  sensibility  of  bones  by  means  of  a  tuning-fork.  The 
idea  was  suggested  by  the  extreme  sensitiveness  of  periosteal 
lesions.  By  lifting  up  a  fold  of  skin  in  a  thin  subject  and  placing 
it  between  a  ^■ibrating  tuning-fork  and  a  fixed  object  only  the 
very  slightest  Aibration  was  detected.  When  the  skin  was  allowed 
to  fall  back  into  place  and  the  instrument  was  applied  it  was  found 
that  the  appreciation  was  increased  tenfold. 

Egger"*  demonstrated  that  this  perception  of  vibration  sensation 
was  entirely  independent  of  the  presence  or  absence  of  cutaneous 
sensibility.  More  recently  Goldscheider  showed  that  Egger  was  in 
error  in  his  conclusion  that  the  vibration  sensation  is  perceived 
only  through  bone.  He  found  that  the  soft  parts  are  susceptible, 
though  not  to  so  marked  a  degree,  owing  to  the  physical  property  of 
the  tissue.  Goldscheider^  further  thought  that  the  observation 
was  dependent  in  part  on  the  condition  of  cutaneous  sensibility. 
He  experimented  with  anesthetization  of  the  skin.  To  test  the 
cutaneous  sensibility  the  instrument  was  very  lightly  applied  to  the 
skin  surface,  and  to  test  vibration  it  was  applied  much  more  firmly 
through  the  compressed  skin.  He  did  not  regard  it  as  a  specific 
sensation  but  as  an  expression  of  the  sensation  of  rhythmic  inter- 
rupted irritation  of  the  nerves  that  are  responsible  for  the  sensation 
of  contact  or  pressure. 

Binir  is  quite  emphatic  in  stating  that  through  cocain  anesthesia 
tactile,  pain  and  temperature  sense  may  be  abolished  while  the 
vibration  sensation  is  preserved,  and,  further,  that  it  is  usually 
not  noticeably  decreased.  He  shows  many  good  grounds  for  the 
sharp  separation  of  tactile  and  vibration  sensation. 

L.  F.  Barker''  is  disposed  to  regard  the  sensation  of  vibration  as 
due  to  the  result  of  the  stimulation  of  the  touch  points  in  the  skin. 

»  Arch.   f.   Psychiat.,    1897,  29. 

*  Jour,  dc  physiol.  ct  de  path.  g6n.,  1899,  No.  li,  1.  Rov.  neurol.,  Paris,  1908,  16. 
345-351.  Comptcs  rcndus  de  la  soc.  dc  bid.,  27  Mai,  1899,  p.  423.  Comptoa 
rendus  de  la  soc.  dc  neurol.,  4  Fchr.,  1904. 

'  Berl.  klin.  Wchnschr.,  1904.  No.  14. 

f  Monographic  Medicine,  vol.  4,  p.   136, 
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He  says  that  though  this  sensation  may  (Hsappear  l)efore  there  is 
complete  tactile  anesthesia,  still  it  seems  to  indicate  that  among 
the  earlier  disturbances  of  tactile  sensation  must  be  counted  an 
inability  to  perceive  successive  impulses  of  short  duration  as 
separate  sensations. 

In  1903  Kydel  and  ^''eiffer^  gave  to  the  vibration  sensation  the 
name  pallesthesia,  Avhich  was  a  step  in  the  direction  of  separating 
it  as  a  different  sensation  from  tactile  and  other  sensations. 

Yor  clinical  purposes  Bing  preferred  to  use  the  Gradenigo  vibra- 
tor. A  clear  description  of  this  instrument  is  not  available.  It 
seems  to  depend  on  an  optical  device  as  the  means  of  determining 
a  point  of  fixed  amplitude.  Barker  preferred  the  C  fork  of  128 
vibrations  provided  with  a  Gradenigo  triangle  on  one  prong,  which 
permits,  he  says,  of  the  application  of  vibrations  of  very  different 
numbers  and  the  number  at  the  instant  of  vibration  disappearance 
may  be  exactly  recorded.  During  the  progress  of  this  work  various 
instruments  with  the  Gradenigo  triangle  were  used,  but  the  results 
did  not  seem  to  justify  a  continuance  because  of  the  difficulty  in 
general  standardization.  It  seems  justifiable  to  recall  to  the 
reader  that  a  tuning-fork  can  only  vibrate  at  a  fixed  rate  regardless 
of  the  violence  of  the  starting  blow.  The  only  thing  the  blow  can 
alter  according  to  its  degree  is  the  amplitude  of  the  vibration  or  the 
"degree  of  swing."  To  reach  some  means  whereby  the  amplitude 
can  be  standardized  is  ever  the  diflficulty  in  perfecting  an  instrument 
for  quantitative  work. 

R.  T.  \Yilliamson,*  the  English  pioneer  in  the  study  of  the  vibra- 
tion sensation  in  neurology,  mentions  in  his  writings  the  advantages 
of  the  Gradenigo  instrument.  He  was  impressed  with  the  fact 
that  by  it  sensation  in  different  parts  of  the  body  can  be  accurately 
measured.  Williamson  worked  with  a  G^  fork  nine  inches  long 
with  prongs  five  and  a  half  inches  long. 

In  1911  J.  L.  M.  Symns,^  working  in  Guy's  Hospital,  adopted 
a  tuning-fork  for  quantitative  work  which  made  possible  the  exact 
charting  in  numerical  ratio  of  the  responses  of  the  subject  in  differ- 
ent points  on  the  body  surface.  The  instrument  of  Symns  has  a 
small  "window"  placed  between  the  prongs  at  the  free  ends.  If 
the  amplitude  is  wide  enough  the  prongs  separate  sufficiently  to 
allow  to  be  seen  the  two  little  slots  which  difier  slightly  in  depth. 
As  soon  as  the  vibration  dies  out  suflSciently  the  window  or  slot  is 
covered  up.  Unless  the  vibration  is  quite  active  the  window  will 
not  appear.  The  observer  strikes  the  instrument  and  then  holds 
it  up  between  his  eye  and  a  bright  light,  preferably  a  window,  and 

'  Arch.  f.  Psychiat.,  Berlin,  1903,  37,  488-536.  Neurol.  Ccntralbl.,  1903,  No.  7. 
Berl.  Ges.  f.  Psych,  u.  Nervcnkr.,  9  Marz,  1903. 

8  British  Med.  Jour.,  July  20,  1907. 

9  British  Med.  Jour.,  1912. 1,  539.  Guy's  Hospital  Reports,  1912,  66,  120.  Quar- 
terly Jour.  Med.,  1917,  2,  33-58. 
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continues  to  watch  the  uradiuilly  lessening  light  which  is  allowed 
to  pass  through  the  slot.  At  the  instant  when  no  more  light  can 
be  detected  the  handle  of  the  instrument  is  applied  to  the  hony 
point  under  consideration  and  the  subject  told  to  note  the  ^'ibra- 
tion  carefully,  and  at  the  instant  when  the  viijration  is  no  longer 
detected  to  give  a  suitable  signal.  The  time  during  which  the 
sensation  is  felt  is  recorded  in  seconds.  Symns  used  a  stop-watch, 
but  it  is  not  essential  and  has  the  disadvantage  of  requiring  an 
assistant. 

The  present  work^''  was  planned  to  serve  as  a  continuance  of  the 
observations  begun  by  wSymns  in  the  same  clinic  in  1911.  Dr. 
Ilurst  and  Dr.  Symns  were  of  the  opinion  that  the  normal  range 
established  by  the  latter  had  been  based  on  too  small  a  number  of 
cases.  One  himdred  normal  individuals  were  studied  byme  in  making 
a  graph  of  the  normal  ^•ariations.  The  subjects  were  bed  patients 
suftering  from  no  nervous  disease,  willing  to  cooperate  in  the  test 
and  mentally  intelligent.  The  graph  constructed  on  this  series  of 
normal  observations  varied  markedly  from  that  constructed  by 
Symns  on  a  fewer  number  of  observations.  This  was  found  to  be 
due  to  the  difference  in  the  two  instruments  used.  Through  the 
help  of  ]\Ir.  H.  G.  Drew,  of  Messrs.  Down  Brothers,  Ltd.,  of  London, 
the  makers  of  the  instrument,  it  was  soon  learned  that  while  the 
instrument  used  in  the  present  work  and  that  used  by  Symns  were 
both  of  108.5  double  vibrations  per  second,  and  with  identical 
windf)ws  the  sources  of  difference  could  be  readily  accounted  for 
and  in  large  measure  eliminated  in  future  manufacture,  ^"aria- 
tions  in  weight  and  temper  of  the  shaft  caused  a  variation  in  vibra- 
tion appreciation.  A  vibration  of  2  mm.  swing  at  the  fork  end  is 
differently  transmitted  at  the  handle  end  if  the  rigidity  of  the  fork 
varies.  The  instrument  used  in  this  work  has  been  carefully 
weighed  and  measured  by  the  manufacturer  and  made  the  standard. 
The  window,  which  is  really  a  double  slot,  has  been  carefully 
registered  and  every  precaution  will  be  taken  to  manufacture 
instruments  conforming  to  it.  It  must  be  remembered,  however, 
that  a  hand-wrought  instrument  can  never  be  exactly  duplicated, 
and  it  is  not  possible  to  exactly  reproduce  temper.  It  was  thought 
desirable  to  standardize  the  instruments  in  such  a  way  that  a 
normal  graph  might  be  supplied  with  each  instrument  to  facilitate 
the  exact  recording  of  the  curve  in  each  individual  case. 

In  the  diagrams  it  will  be  noted  that  the  observations  are  made 
on  ^■arious  bony  points  of  the  body  and  i-ecorded  in  seconds.  The 
investigation  is  done  in  many  other  ways  by  a  large  numl>er  of 
observers.  Dr.  Henry  Head  does  not  use  a  windowed  instrument 
and  does  not  select  the  bony  points  used  in  the  present  work. 
One  im])()rtant  j)art  of  his  examination  is  timing  the  period  during 

'»  Guy's  Hospiliil   Reports.  ,l:inu:ii\,    P.tL'l. 
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which  the  vibration  can  be  detected  on  one  side  after  the  Aibration 
can  no  longer  be  detected  on  the  other  side.  That  is,  he  holds  the 
vibrator  in  contact  with  a  part  on  the  right  side  nntil  the  vibration 
cannot  be  felt,  then  quickly  transfers  the  instrument  to  the  other 
symmetrical  part  on  the  left  side  and  notes  the  time  in  which  the 
lessening  vibration  can  be  felt.  The  procedure  is  then  reversed. 
Dr.  Gordon  Holmes  uses  a  simple  heavy  tuning-fork  without 
window  and  does  not  make  time  observations  with  standardized 
amplitude.  His  conclusions  are  based  more  on  qualitative  returns 
than  on  quantitative. 
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Fig.  1. — Normal  range  established  in  100  non-neiirological  cases. 


It  was  thought  by  those  interested  that  the  standardization  of 
an  instrument  with  a  standard  normal  range,  as  has  been  attempted 
in  this  work,  might  open  the  way  for  numerous  observations  by 
many  observers,  resulting  in  the  accumulation  of  data  which  is 
much  needed  before  final  acceptance  of  mnny  of  the  ci;iims  to  be 
made  can  be  expected. 

The  justification  for  this  present  work  is  the  fact  that  until 
(juantitative  variations  are  appreciated  the  value  of  the  test  is  lo.st 
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at  a  time  when  its  aid  is  most  needed.  Before  total  loss  of  vibra- 
tion appreciation  occurs  there  is  a  gradual  dimming  which  with 
this  instrument  can  be  exactly  recorded  day  by  day  and  the  progress 
of  the  process  noted.  For  example,  in  tabes  dorsalis  there  occurs 
late  in  the  disease  frequently  an  entire  loss  of  vibration  apprecia- 
tion in  the  lower  half  of  the  body;  but,  on  the  other  hand,  early  in 
tabes  before  other  signs  of  recognized  value  appear  it  will  be  found 
that  there  is  a  definite  quantitative  diminution  of  the  time  during 
which  these  vibrations  of  standard  amplitude  are  felt. 
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Fig.  2. — Vibration  response  in  4  cases  of  tahes. 

It  is  beyond  the  scope  of  this  article  to  enter  into  a  discussion 
of  the  nature  of  the  vibration  sensation  and  its  relation  to  other 
sensations.  Suffice  it  to  say  that  under  certain  ])athological  condi- 
tions of  the  ucrxous  system  there  is  definite  (lej)nrture  from  the 
normal. 

The  most  Jiotablc  \  iiriation  of  a  fixed  sort  was  seen  in  tabes,  as 
has  been  mentioned,  l-lighty  cases  were  studied  in  various  stages, 
and  in  ljii'ge])art  these  cases  were  kept  under  i)rolonged  ofiservation 
watching  changes  which  occur  much  more  markedly  in  vibration 
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than  in  any  other  sensation.  In  not  one  of  this  series  was  there 
an  exception  to  the  rule  that  in  the  lower  half  of  the  body 
there  always  occurs  a  reduction  in  the  time  of  appreciation  of 
vibrations  of  a  fixed  amplitude.  This  reduction  in  time  was 
singularly  constant  in  its  occurrence  over  the  sacrum.  Tt  is  rare 
indeed  in  .any  case  of  tabes,  however  early,  to  record  a  time  of 
more  than  five  seconds  over  this  point.  In  a  large  proportion  of 
the  cases  there  was  no  response  at  all  over  this  portion  of  the  body. 
In  two  or  three  instances  the  time  recorded  was  as  much  as  six  or 
even  seven  seconds.  Fig.  2  shows  the  curves  of  4  cases  of  tabes 
overlaid.  The  general  tendency  to  dip  at  the  sacrum  is  well  illus- 
trated. In  many  instances  this  low  response  or  absence  of  response 
occurs  when  the  instrument  is  applied  to  the  anterior-superior 
spines  of  the  ilia.  It  is  exceptional  for  the  curve  in  tabes  to 
fail  to  fall  within  the  normal  range  in  the  upper  extremity,  and  in 
some  instances  there  is  really  a  high  response  in  this  part  of  the 
body.  This  is  one  of  the  distinctive  differences  between  tabes  and 
multiple  neuritis.  In  the  latter  the  normal  range  is  seldom 
encroached  on  at  any  point  and  the  "sacral  dip"  is  absent. 

This  study  has  led  to  the  conclusion  that  loss  of  vibration  appre- 
ciation is  the  first  sensory  loss  in  tabes.  This  is  illustrated  in  a 
man  studied  in  the  Addison  Ward,  Guy's  Hospital,  whose  diagnosis 
was  thoracic  aneurysm.  The  blood  in  this  case  was  ^Yassermann 
negative  while  the  spinal  fluid  was  strongly  positive.  There  were 
no  disturbances  of  tendon  reflexes;  the  pupils  were  negative  and 
careful  study  of  skin  sensation  failed  to  reveal  an}-  areas  of  analgesia. 
The  curve  represented  in  Fig.  3  shows  a  low  vibration  response.  It 
will  be  noted  that  the  loss  is  not  total  but  merely  a  quantitative 
change  which  would  be  readily  overlooked  were  the  investigation 
merely  qualitative.  This  patient  was  held  in  the  hospital  over 
a  long  period,  and  we  had  the  satisfaction  before  his  discharge  of 
seeing  the  development  of  areas  of  analgesia  over  the  tibiae.  It 
seemed  justifiable  after  a  study  of  a  number  of  such  cases  to  con- 
clude that  analgesia  followed  the  alteration  of  vibration  response. 
In  many  instances  the  finding  of  a  low  vibration  response  prompted 
a  careful  study  of  the  whole  body  surface,  with  the  result  that 
certain  areas  of  analgesia  were  sometimes  found.  In  Fig.  4  the 
patient,  Avhose  reflexes  were  preserved,  showed  no  appreciation  of 
pain  when  a  pin  was  plunged  into  the  tip  of  his  nose  deep  enough 
to  hold  it  in  position,  ^'ague  gastric  cases  in  which  pain  was  the 
predominating  factor,  studied  by  the  vibration  test,  pro^'ed  the 
usefulness  of  the  procedure.  In  some  clinics  gastric  crisis  as  a  very 
early  symptom  of  tabes  is  frequently  noted.  Why  there  should  be 
a  difterence  in  this  ol)servati()n  in  diflerent  jilaces  is  not  readily 
understood.  In  collecting  the  normal  hundred  on  which  the 
normal  range  was  established  gastric  cases  were  sought  after 
because  of  the  non-neurological  character.     This  opened  up  a  most 
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interesting  field,  for  it  was  found  that  in  a  number  of  instances 
these  cases  showed  extraordinary  abnormalities  in  the  vibration 
response.  In  one  case  a  tentative  diagnosis  of  carcinoma  had 
been  made  by  a  very  capable  house  physician.  Study  of  the 
nervous  system  showed  gastric  crisis  in  early  tabes.  In  another 
case  in  the  same  w^ard  ulcer  had  been  diagnosed  and  the  patient 
had   been  on  rigid   treatment  for   some  time.     Vibration   study 
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Fig.  .3.— Man,  aged  fifty-fivo  years.  Admitted  to  CUiy's  hospital  (Addison  Ward) 
for  aneurysm.  The  blood  was  Wassermann  negative  hut  the  spinal  fluid  was  strongly 
positive.  The  vibration  curve  was  that  of  tabes,  and  he  was  kept  in  the  hospital  until 
other  signs  developed  sufficient  for  a  confirmation  of  this  diagnosis.  (Guy's  Hos- 
pital Reports,  .January  1921). 

opened  the  way  for  a  correction  of  the  diagnosis,  which  a\  as  clearly 
gastric  crisis  in  early  tal)es.  Recently  a  case  was  studied  in  which 
the  vibration  response  was  distinctly  that  of  tabes,  (iastric  j^ain 
was  the  symptom,  and  a  most  careful  chemical  and  fluoro.scopic 
study  had  been  made.  The  tendon  rcHexes  wvvr  ])reserved  and 
there  was  no  .\rgyll  l{()l)crts(>ii  pupil,  though  iUv  pupils  were  con- 
tra(!t.cd.  .\nalgcsia  of  llic  skin  of  the  face  as  well  as  olh(>r  scattered 
areas  suggested  tal>es,  which  was  verilied  by  spinal  punctur(\     in 
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still  aiiotlier  case  now  uiidi-r  ohscrxation  tlic  diajiiiosis  of  carcinoma 
seemed  well  justified,  but  vibration  suj>fi;estcd  tabes,  wliicli  was 
borne  out  by  the  AYassennann  test  and  cell  count  of  the  spinal  fiuid. 
In  the  80  cases  studied  there  has  not  occurred  a  single  in- 
stance in  which  there  was  not  a  definite  time  reduction  in  vibra- 
tion response,  which  usually  manifested  itself  in  the  form  of  the 
"sacral  dip."  In  this  other  points  of  the  lower  half  of  the  body 
frequently  shared.     It  can  be  safely  stated  that  any  case  with  no 
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Fig.  4. — Tendon  reflexes  preserved.     Marked  analget^ia  of  the  skin  of  the  face. 


reduction  in  the  time  of  vibration  response  over  the  sacrum  is  not 
tabes,  an  observation  which  can  be  easily  made  in  one-half  a 
minute  and  relied  upon  without  further  investigation. 

In  multiple  neuritis  there  was  noted  decided  reduction  in  the 
vibration  time.  The  distinctive  "sacral  dip  or  the  notch,"  so 
marked  in  tabes,  did  not  occur  in  any  case.  There  was  a  general 
reduction  of  the  time,  but  a  tendency  for  the  sacral  point  to  be 
relatively  high  and  in  many  cases  higher  than  the  other  points. 
In  addition  to  this  there  was  usuallv  absent  that  tendency  so 
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marked  in  tabes  for  the  time  response  of  the  upper  extremity  to 
be  normal,  making  a  curve  which  in  that  part  of  the  body  falls 
well  within  the  normal  range.  In  diabetes  it  was  interesting  to 
record  the  improvement  in  sensation  indicated  by  the  vibration 
curve  in  those  cases  receiving  proper  dietetic  treatment.  In  a 
case  of  multiple  neuritis  occurring  in  a  woman  who  was  a  victim 
of  pellagra,  seen  in  the  service  of  Dr.  Edwin  Bramwell,  in  the  Royal 
Infirmary,  Edinburgh,  there  was  this  definite  reduction  in  vibra- 
tion time  with  the  high  point  over  the  sacrum.     It  was  notable  in 
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Fig.  5. — Multiple  neuritis  in  pellagra. 


this  case  that  pain  and  tactile  sensations  were  not  disturbed  and 
temperature  sense  only  slightly.  The  vibration  time  is  recorded 
in  Fig.  5. 

Three  cases  of  Friedreich's  ataxia  were  studied  in  Guy's  Hospital 
and  showed  a  loss  in  the  vibration  time  quite  like  the  changes 
noted  in  early  tabes.  The  loss  of  vibratory  appreciation  was  not 
complete,  and  would  have  been  overlooked  if  a  qualitative  test 
alone  had  been  made.  As  in  tabes  there  is  a  "sacral  notch"  in 
the  curve  of  these  cases. 
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Subacute  combined  degeneration  of  the  spinal  cord  in  associa- 
tion with  pernicious  anemia  was  studied  in  5  cases.  In  all  cases 
there  Avas  a  definite  loss  of  the  vibration  response  which,  until 
late  in  the  process,  was  confined  to  the  lower  half  of  the  body, 
with  little  abnormality  in  the  upper  half.  In  1  of  these  cases 
the  loss  was  complete  in  the  feet;  marked  over  the  tibiae,  but  not 
entirely  lost;  less  over  the  anterior-superior  spines  and  still  less 
over  the  sacrum,  with  a  gradual  ascent  in  the  upper  portion  of 
the  body.     This  is  seen  in  F'ig.  6,  which  is  made  of  2  such  cases. 
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Fig.  6. — Two  cases  of  subacute  combined  degeneration  of  the  cord  in  pernicious 

anemia. 


In  all  of  these  cases  the  " sacral  notch"  of  tabes  was  not  pronounced. 
The  curve  can  be  readily  distinguished  from  that  of  multiple 
neuritis. 

One  case  studied  caused  much  confusion  because  the  response 
over  the  sacrum  was  entirely  absent  while  the  blood  and  spinal 
fluid  were  negative  to  the  Wassermann  reaction.  Incontinence  of 
bowel  and  bladder  were  present.  Study  of  skin  sensation  about 
the  anus  and  down  the  lower  limbs  gave  the  characteristic  findings 
of  a  lesion  of  the  cauda  etiuina. 
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One  of  the  most  fertile  fields  for  the  study  of  the  vibration  sen- 
sation is  sj'philitic  meningomyelitis.  In  this  condition  the  vibra- 
tion response  was  found  to  be  reduced  in  the  lower  half  of  the 
body,  but  there  was  more  evidence  of  asymmetry  than  is  usually 
noted  in  such  cord  lesions  as  tabes.  The  great  helpfulness  of  the 
test  seems  to  be  in  gauging  improvement.  It  seems  probable  that 
an  improvement  in  the  spinal  fluid  will  run  more  or  less  parallel 
with  an  improvement  in  sensation,  and  this  may  be  measured  in 
a  quantitative  way  by  using  the  vibration  sensation.  A  beginning 
only  has  been  made  in  this  work  which  requires  much  time  and 
very  exact  laboratory  work  by  an  expert  serologist. 

In  conclusion,  I  would  express  my  thanks  to  Dr.  A.  F.  Hurst,  of 
Gu5''s  Hospital,  under  whom  the  work  was  done  for  aid  of  every 
sort;  to  Dr.  Gordon  Holmes,  for  suggestions  and  clinical  oppor- 
tunities at  the  National  Hospital,  Queen  Square,  at  Charing  Cross 
Hospital  and  at  ]\Ioorfields;  to  Dr.  Edwin  Bramwell,  for  material 
and  much  aid  at  the  Royal  Infirmary,  Edinburgh;  to  Sir  James 
Mackenzie,  for  an  opportunity  to  do  further  work  at  the  Clinical 
Institute  of  St.  Andrews,  Scotland. 


PERIPHERAL  AND  RADICULAR  TYPES  OF  EPIDEMIC 
ENCEPHALITIS. 1 

By  Foster  Kennedy,  M.D., 

NEW    YORK. 

It  is  only  for  the  purpose  of  presentation  of  dift'erent  clinical 
aspects  of  epidemic  encephalitis  by  different  observers  that  we  have 
in  this  conference  divided  with  some  arbitrariness  the  disease  into 
different  clinical  groups.  A  clinical  discussion  under  these  circum- 
stances therefore  must  begin  by  a  disclaimer  that  the  type  assigned . 
to  each  author  is  ever  a  disease  of  its  own  genus,  and  by  an  assertion 
that  it  merely  represents  a  variety  in  which  the  virus  has  fallen 
with  some  greater  incidence  on  one  part  of  the  l)ody  than  on  another. 
Of  the  circumstances  which  go  to  permit  this  variety  of  form  we 
know  little:  naturally,  disease  pictures  will  vary  with  the  structure 
affected  and  variety  in  such  pictures  following  nervous  lesions  is 
furthered  because  from  lesions  of  the  nervous  system  we  may  have 
either  obliteration  of  normal  function  or  release  of  functions  normally 
controlled  by  centers  higher  in  the  neural  hierarchy'. 

It  is  probable  that  variety  of  clinical  form  in  epidemic  encei)halitis 
is  also  often  produced  by  variety  of  virus  or  by  a  constant  virus 

'   Ilnad  before   tlie   Assoei.'itioii    for    Heserin-li    in    \er\i)iis   ;iiiil   Mciiliil    Diseases, 
Dccomher  2<),  1020. 
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varied  by  appearing  in  diti'erent  evolutionary  guises.  Howexer 
this  may  be  it  is  certain  that  the  peripheral  nerves  and  spinal  roots 
are  affected  in  encephalitis  to  a  considerable  degree.  Abrahamson 
says  that  in  60  per  cent  of  his  cases  unmistakable  signs  of  radiculitis 
were  present.  This  is  a  higher  figure  than  has  been  obtained  in  our 
series  at  Bellevue  Hospital;  we  have  been  slow,  however,  to  ascribe 
to  root  or  peripheral  infection  subjective  symptoms  unsupported 
by  objective  phenomena;  nevertheless,  in  some  cases  the  distribu- 
tion and  character  of  the  pains  have  forced  us  to  the  same  conclu- 
sion; in  a  few  others,  sensory  changes  similar  to  those  found  in  tabes 
dorsalis  have  been  present;  in  a  small  number  there  have  been  local- 
ized atrophies  of  muscles  such  as  would  occur  from  involvement 
of  contiguous  anterior  roots.  Palsies  of  single  cranial  nerves  ajre 
not  uncommon,  the  seventh  and  third  nerves  being  those  most 
usually  affected.  It  should  be  pointed  out  that  the  involvement 
of  the  seventh  nerve  in  most  of  our  cases  has  not  been  accompanied 
l)y  any  defect  either  of  the  fifth,  eighth  or  sixth  ner^'es,  a  considera- 
tion which  would  exclude  the  possibility  of  the  lesion  being  in  the 
pontocerebellar  angle  or  in  the  nucleus  of  the  facial  nerve  in  the 
pons,  and  would  compel  observers  to  explain  the  facial  palsies  in 
these  cases  by  a  lesion  of  the  seventh  nerve  in  its  parench\'ma.  Not 
only  were  single  cranial  nerves  picked  out  for  damage  by  the  infec- 
tion, but  occasionally  single  peripheral  nerve  trunks  were  imolved 
in  similar  fashion.  An  interesting  example  of  this  was  seen  in  a 
riveter  who  in  April,  1920,  began  suddenly  to  have  sharp  lancinating 
pains  in  the  arms  and  shoulders  accompanied  by  much  weakness 
in  the  upper  extremities.  When  examined,  some  three  weeks  after 
the  beginning  of  these  symptoms,  he  was  found  to  have  a  noticeable 
loss  of  power  in  both  serratus  magnus  muscles,  the  right  scapula 
being  winged  on  raising  the  arm  on  that  side.  The  patient  had 
diplopia,  heavy  sweating,  slowness  of  emotional  initiative  and  a 
mask-like  facies  some  four  weeks  after  the  development  of  his  peri- 
pheral nerve  symptoms.  It  is  at  least  an  interesting  speculation 
whether  this  man's  occupation  as  a  riveter,  imposing  reiterated 
violent  exertion  of  his  serrati  and  notably  of  the  right  muscle,  could 
have  had  any  determining  effect  on  the  incidence  of  the  disease  on 
the  long  thoracic  nerve. 

Several  observers,  notably  Pardee  and  Barker,  have  described 
cases  of  severe  girdling  pains  beginning  in  the  cervical  region,  with 
persistent  hiccough  and  descending  to  the  lumbar  region  and  lower 
extremities.  None  of  their  cases  had  any  objective  sensory  losses, 
but  all  had  a  pleocytosis  in  the  spinal  fluid.  It  is  remarkable  that 
more  such  patients  had  not  herpetic  manifestations;  only  one  of 
the  Bellevue  group  had  herpes,  and  that  was  confined  to  the  left 
auricle  and  external  auditory  canal,  and  was  associated  with  a 
complete  left  facial  palsy  of  a  peripheral  t^^je;  a  geniculate  gan- 
glionitis was  in  this  case  the  presumptive  lesion. 
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The  prognosis  in  the  peripheral  and  radicular  \'arieties  of  this 
disease  is  good,  a  happy  stiuation  which  unhappily  pre^'ents  patho- 
logical confirmation  of  clinical  diagnosis.  However,  in  cases  fatal 
through  cerebral  involvement  there  have  been  found  in  the  posterior 
root  ganglia  by  Strauss  and  Loewe  and  by  Flexner  and  Anioss  peri- 
vascular round-cell  infiltrations  and  occasional  hemorrhages. 

It  is  not  necessary  to  describe  the  details  of  cases  such  as  have 
been  mentioned,  but  instances  of  indubitable  polyneuritis  on  an 
encephalitic  basis  are  less  common  in  the  experience  of  the  workers 
in  Bellevue  Hospital  and  the  Neurological  Institute  than  are  the 
radicular  types  or  those  in  which  isolated  ner\e  trunks  such  as  the 
facial  are  alone  involved. 

J.  1).,  a  watchman,  aged  fifty-three  years,  formerly  a  coachman, 
a  man  who  had  never  drunk  more  than  an  occasional  glass  of  beer, 
in  August,  1920,  began  to  suffer  from  severe  burning  pains  in  the 
calf  muscles,  with  tingling  in  the  toes  and  progressive  weakness  in 
the  legs.  He  became  unable  to  walk  and  at  the  same  time  had 
severe  headaches  and  felt  very  ill.  He  had  a  constant  pyrexia  of 
about  2°  F.  After  two  weeks  the  same  symptoms  as  had  been  in  the 
legs  were  felt  in  the  arms,  which  gradually  weakened.  A  month 
after  these  developments  he  began  to  see  double,  his  pupils  became 
unequal  and  sluggish  to  light,  the  left  face  became  weakened,  the 
facial  expression  grew  masklike,  he  sweated  excessively;  the  sleej) 
mechanism  was  reversed— that  is,  he  was  drowsy  by  day  and  wide- 
awake by  night— the  pulse  was  persistently  about  125  and  the  sugar 
content  of  the  spinal  fluid  and  its  cell  content  were  greatl>'  increased. 
There  was  atrophy  in  the  intrinsic  muscles  of  both  hands  and  fibril- 
lary twitching  in  all  four  limbs.  All  dee])  reflexes  were  abolished. 
There  was  excruciating  tenderness  in  the  calf  muscles  and  abolition 
of  the  sense  of  position  in  the  feet  and  hands,  with  consequent 
sensory  ataxia.  There  was  no  weakness  in  speech  or  swallowing. 
Micturition  was  slow  and  difficult,  but  there  was  no  incontinence. 
This  patient  is  making  a  slow  recovery  (December,  1920). 

This  case  and  two  others  in  the  neurological  department  at 
Bellevue  Hospital  remarka})ly  resembled  those  rei)()rted  before  the 
American  Neurological  Association  by  myself  under  the  caj)tion 
"Acute  Infective  Neuronitis."  In  them,  however,  it  was  unusual 
to  have  a  cerebral  symptom-comi)lex,  though  autopsy  examination 
revealed  inflammatory  lesions  in  the  pcrii)hcral  ner\es,  s])inal  gan- 
glia and  cord  and  cortex  as  well  lesions  ^^  Inch  lor  the  most  part, 
however,  diminished  as  one  as(  ended  in  one's  examination. 

These  cases  occurred  as  a  minor  e])ideniif  among  soldiers  in  the 
field;  they  had  fever  and  other  evidences  of  a  general  infection. 
In  some  few  the  jjosterior  sj)inal  roots  were  especially  all'ected, 
so  that  root  /ones  of  grossK  altered  sensibilit\  wimv  (>asil\  demon- 
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strated.  A  constant  feature  of  these  soldiers  was  the  peripheral 
|)aralysis  of  one  or  both  sides  of  the  face— a  feature  commonly 
but  by  no  means  constantly  seen  in  the  American  cases  of  epidemic 
encephalitis. 

In  connection  with  these  cases,  however,  wc  must  consider  those 
of  acute  polyneuritis  occurring  as  a  complication  of  malaria  and  of 
enteric  fever  and  scurvy,  and  perhaps  especially  those  recently 
described  by  P'arnell  in  which  a  staphylococcal  gastro-enteritis  was 
promptly  followed  by  acute  polyneuritic  symptoms  with  not  infre- 
quently fatal  results.  All  these  diseases  diifer  from  similar  condi- 
tions found  in  the  encephalitic  epidemic  in  degree  rather  than  in 
t^-pe,  but  make  manifest  that  disease  pictures  are  sketched  and 
colored  more  by  the  varying  natures  of  the  structures  attacked  than 
by  the  specificity  of  the  invading  virus. 


FURTHER  OBSERVATIONS  ON  THE  BLOOD-SUGAR  TOLER- 
ANCE TEST  AS  AN  AID  IN  THE  DIAGNOSIS  OF  GASTRO- 
INTESTINAL CANCER.i 

By  Julius  Friedenwald,  INI.D,, 

AND 

George  H.  Grove,  ]\I.D., 

BALTIMORE,    MD. 

In  a  study  of  the  blood-sugar  tolerance  test  as  an  aid  in  the  diag- 
nosis of  gastro-intestinal  cancer  presented  by  us  last  year  the  follow- 
ing conclusions  were  noted. 

1.  There  is  present  in  carcinoma  of  the  gastro-intestinal  tract 
usually  a  rather  characteristic  curve  of  sugar  tolerance  which  differs 
somewhat  from  that  observed  in  carcinoma  of  other  regions  of  the 
body.  The  curve  of  this  affection  usually  presents  a  high  sugar 
content  even  in  the  fasting  state  followed  by  an  initial  rise  up  to 
0.23  per  cent  or  higher  within  forty-five  minutes  after  the  ingestion 
of  the  dextrose  remaining  at  this  level  for  at  least  two  hours,  and 
rarely  at  any  time  during  this  period  falling  below  0.2  per  cent. 

2.  The  sugar-tolerance  test  is  rather  distinctive,  so  that  it  may 
render  valuable  assistance  as  a  means  of  differential  diagnosis 
between  carcinoma  and  other  diseases  of  the  gastro-intestinal  tract. 

3.  The  opportunity  has  not  been  afforded  to  test  a  sufficient 
number  of  early  cases  of  cancer  of  the  stomach  and  intestines 
according  to  this  method,  so  that  as  yet  the  value  of  this  test  as  a 
means  of  early  diagnosis  has  not  been  established;  nevertheless,  as 

'  Read  at  the  Meeting  of  the  Association  of  American  Physicians,  Atlantic  City, 
May  11,  1921. 
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posith'e  cll^^'es  occur  equally  whether  cachexia  exists  oi-  not,  or 
whether  the  extent  of  the  involvement  be  slight  or  great,  we  are 
under  the  impression  that  the  results  may  be  quite  definite  even  in 
the  early  cases  of  the  disease.  This  question,  however,  requires 
further  study. 

4.  ^Yhile  we  fully  realize  that  this  test  is  not  specific  of  carcinoma 
and  cannot  be  relied  upon  alone  without  entering  into  the  clinical 
aspects  of  the  disease,  and  that  there  are  cases  of  carcinoma  in  which 
negative  findings  occur  or  non-malignant  conditions  in  which  the 
results  are  positive,  nevertheless  we  are  of  the  opinion  that  when 
properly  performed  the  blood-sugar  tolerance  test  may  be  of  con- 
siderable diagnostic  help  in  obscure  cases  of  carcinoma  of  the  gastro- 
intestinal tract. 

At  that  time  our  study  included  32  cases  of  cancer  of  the  gastro- 
intestinal tract,  all  of  which  presented  the  typical  cancer  curve. 
This  curve  was,  however,  not  observed  in  any  one  of  55  other  exami- 
nations, including  5  cases  of  carcinoma  outside  of  this  tract  nor  in 
45  cases  of  benign  affections  of  the  gastro-intestinal  tract,  includ- 
ing peptic  ulcer,  syphilis  of  the  stomach,  diairhea,  dysen:ery, 
achylia  gastrica,  chronic  gastritis,  cholelithiasis,  chronic  appendi- 
citis, enteroptosis,  nervous  dyspepsia  and  mucus  colitis. 

The  typical  cancer  curve  can  easily  be  distinguished  from  that 
observed  in  other  affections  of  the  gastro-intestinal  tract.  It  must 
be  differentiated  according  to  our  observations  from  the  normal 
curve,  the  atypical  curve  and  the  intermediate  curve. 


Va,        H        %        \        \H       \M      \H       i 

HOURS 

CnAUT  I. — Maxiimim,  minimum  and  average  normal  l)lood-suKar  tolerance  curve. 


The  Normal  Curve.  In  normal  individuals  after  the  ingestion  of 
100  gni.  of  dextrose  the  i)lood-sugar  content  rises  from  0.00  or  even 
less  to  a  height  not  usually  alH)ve  0.1G5  per  cent  withii.  forty-five 
minutes,  falling  usually  more  gradually  within  two  hours  to  about 
the  level  as  that  observed  in  the  fasting  state.    This  character  of 
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curve  was  observed  not  only  in  normal  individuals  but  also  in  the 
non-cancerous  digestive  disturbances  other  than  those  which  have 
been  classified  in  the  following  groups. 


hi        H        H        1        m       .'M       IM       2 

HOURS 

Chart  IL — Maxinmm,  minimum  and  average  atypic-al  normal  curve. 

The  Atjrpical  Normal  Curve.  In  certain  individuals,  often  those 
affected  with  an  achylia  gastrica,  an  atypical  normal  curve  is 
observed  in  which  the  blood-sugar  content  presents  practically 
normal  values  in  the  fasting  state,  ascending  to  a  height  of  from 
0.16  to  0.18  per  cent  within  forty-five  minutes  after  the  ingestion 
of  the  dextrose,  falling  slowly  within  two  hours  to  a  level  of  from 
0.13  to  0,1.5  per  cent,  but  not  any  lower. 


HOURS 

C'lMRT  in. — Maximum,  minimum  and  average  intermediate  l>loofl-sugar  enrxe 

The    Intermediate    Curve.     The    intermediate    curve    is    usually 
observed   in   cases  of  carcinoma   not  associated  with   the  gastro- 


36 


FRIEDEISnVALD,    GROVE:    BLOOD-SUGAR   TOLERANCE   TEST 


intestinal  tract,  in  which  the  blood-sugar  content  presents  compara- 
tively high  values  even  in  the  fasting  state  of  0.14  to  0.17  per  cent, 
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Chart  IV. — Maximum,  minimum  and'average  blood-sugar  tolerance  curve'in 
carcinoma  of  the  gastro-intestinal  tract. 

and  in  which  after  the  ingestion  of  100  gm.  of  dextrose  there  is  an 
initial  rise  to  a  height  of  from  0.2  to  0.23  per  cent  within  forty-five 


-  CANCER   CURVE 


INTERMEDIATE 
CURVE 


ATYPICAL  NORMAL 
CURVE 


NORMAL  CURVE 


Cn.MtT  V. 


n)inutcs,  followed  within  two  lumrs  l)y  ;i  fall  of  fn»ni  O.IS  to  0.21 
per  cent,  never  descending  at  this  time  to  the  lexcl  observed  in  the 
fasting  state. 


FRIEDENWAI.D,  GROVE:  BLOOD-SUGAR  TOLERANCE  TEST     37 

Since  our  former  publication  we  have  examined  43  additional 
cases  of  gastro-intestinal  cancer,  according  to  our- method,  totalling 
in  all  75  cases.  All  Aveie  typical  of  the  disease;  of  these  36  were 
operated  on  and  the  diagnosis  was  thus  confirmed,  and  in  the  remain- 
ing cases  there  were  definite  palpable  abdominal  misses  in  addition 
to  the  usual  physical  signs  present  in  this  affection,  and  the  examina- 
tion of  the  gastric  contents  as  well  as  the  roentgen-ray  findings  and 
final  outcome  presented  confirmatory  evidence  in  every  instance. 
Of  these  cases  there  were  47  of  gastric  carcinoma,  of  which  there 
were  5  of  cancer  of  the  esophagus  and  cardia,  26  with  obstructions 
at  the  pylorus,  while  16  presented  no  obstruction.  There  were  5 
cases  of  cancer  of  the  colon,  2  of  the  pancreas,  8  of  the  liver,  including 
5  other  abdominal  organs;  3  of  the  rectum  and  11  cases  of  carcinoma- 
tosis and  1  of  the  face  and  tongue. 

In  our  examinations  we  followed  the  plan  described  in  om*  former 
communication  with  the  patient  on  a  fasting  stomach;  blood  was 
withdrawn  for  examination  just  before;  in  forty-five  minutes;  and 
two  horn's  after  the  administration  of  100  gm.  of  dextrose  and  the 
blood  sugar  determined  by  means  of  the  Epstein  method  under  the 
identical  precautions  described  by  us. 

The  character  of  curve  present  under  these  conditions  in  gastro- 
intestinal cancer  is  quite  characteristic  and  can  usually  be  distin- 
guished from  that  observed  in  cancer  of  any  other  region  of  the 
body  or  from  that  in  non-malignant  diseases.  It  was  noted  in  all 
of  these  cases  of  cancer  of  the  gastro-intestinal  tcact  but  3,  of 
these  2  G.  D.  (No.  15)  and  M.  P.  M.  (No.  50),  were  instances 
of  general  carcinomatosis  and  1,  C.  I.  (No.  33),  a  cise  of  rectal 
carcinoma;  in  all  the  diagnosis  was  confirmed  by  operation  and  the 
curves  presented  were  typically  normal. 

On  the  other  hand  there  were  5  cases  proved  by  operation  to  be 
non-malignant  in  which  typical  cancer  curves  were  obtained;  of 
these  there  was  M.  B.  C,  a  case  of  tuberculous  peritonitis;  M.  M.  C, 
of  gastric  syphilis;  B.  H.,  of  carcinomatosis;  S.  O.,  of  cholelithiasis, 
and  J.  T.  S.,  of  gastric  syphilis. 

It  is  important  to  note  that  diabetes,  nephritis,  tuberculosis  and 
disturbances  of  the  thyroid  should  always  be  excluded  before  the 
tolerance  test  is  imdertaken,  inasmuch  as  hyperglycemia  is  fre- 
quently present  in  these  affections.  However,  as  this  test  is  to  be 
utilized  only  as  a  means  of  differentiation  between  carcinoma  and 
other  diseases  of  the  gastro-intestinal  tract  many  conditions  asso- 
ciated with  hyperglycemia  need  not  here  be  taken  into  consideration. 
Inasmuch,  therefore,  as  this  test  has  proved  positive  in  72  of  the 
75  cases  of  cancer  of  the  gastro-intestinal  tract,  there  can  be  but 
little  question  of  its  value  as  a  diagnostic  measuie  even  though  it  was 
found  positive  in  5  cases  of  non-malignant  disease  of  these  organs. 
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TABLE    I'RESENTING   THE   rERCENTAGES   OF    liLOOD-Sl  GA1{    OBTAINED 
IN   SEVENTY-FIVE   CASES   OF   CANCER   OF  THE    GASTRO- 
INTESTINAL  TRACT. 


1. 

A., 

F.  C. 

Cardia 

.172 

.260 

.248 

2. 

B., 

C. 

Pylorus 

.164 

.224 

.230 

3. 

B., 

C. 

Cardia 

.192 

.282 

.250 

4. 

B., 

C. 

Stomach 

.141 

.193 

.172 

5. 

B.. 

C. 

Stomach 

.140 

.193 

.172 

6. 

B., 

I. 

Pylorus 

.121 

.197 

.178 

7. 

B., 

B. 

Pancreas 

.159 

.194 

.198 

8. 

B., 

M.  J. 

Pylorus 

.141 

.250 

.238 

9. 

B., 

G.  F. 

Liver 

.120 

.198 

.192 

10. 

B., 

s.  s. 

Stomach 

.163 

.268 

.278 

11. 

c. 

M.  H. 

Stomach 

.196 

.240 

.243 

12. 

c, 

M. 

Stomach  and  liver 

.146 

.230 

.242 

13. 

c, 

T. 

Stomach  and  liver 

.147 

.194 

.191 

14. 

c, 

G. 

Stomach 

.162 

.204 

.201 

15. 

D., 

G. 

Carcinomatosis 

.142 

.180 

.150 

16. 

D., 

B. 

Carcinomatosis 

.156 

.260 

.268 

17. 

D., 

N. 

Stomach 

.170 

.220 

.224 

18. 

D., 

J.  A. 

•    Carcinomatosis 

.161 

.258 

.255 

19. 

D., 

C.  E. 

Pylorus 

.131 

.187 

.183 

20. 

D., 

D.  E. 

Stomach 

.178 

.364 

.332 

21. 

F., 

S. 

Rectum — before  operation 

.198 

.198 

.200 

after  operation 

.148 

.188 

.184 

22. 

F., 

M. 

Liver 

.120 

.180 

.200 

23. 

F., 

T.  W. 

Pylorus 

.154 

.226 

.272 

24. 

G., 

M. 

Carcinomatosis 

.150 

.186 

.190 

25. 

G., 

E. 

Intestines  and  uterus 

.125 

.187 

.194 

26. 

G. 

D. 

Carcinomatosis 

.161 

.250 

.256 

27. 

G. 

H. 

Liver 

.163 

.214 

.208 

28. 

H. 

C. 

Pylorus 

.147 

.192 

.188 

29. 

H. 

I.  L. 

Liver 

.154 

.210 

.206 

30. 

H. 

S. 

Rectum  and  intestines 

.172 

.248 

.280 

31. 

H. 

w. 

Pylorus 

.149 

.198 

.194 

32. 

I. 

c.  s. 

Cecum — before  operation 

.  155 

.226 

.258 

after  operation 

.082 

.170 

.110 

33. 

I. 

c. 

Rectiun 

.120 

.167 

.113 

34. 

J. 

P. 

Pylorus 

.142 

.187 

.179 

35. 

K. 

W.  H. 

Pylorus 

.176 

.282 

.270 

36. 

K. 

B. 

Pylorus 

.132 

.198 

.214 

37. 

L. 

J. 

Stomach 

.148 

.236 

.232 

38. 

L. 

J.  E. 

Stomach 

.198 

.  276 

.264 

39. 

L. 

M.  B. 

Pylorus 

.159 

.191 

.198 

40. 

L. 

F.  C. 

Stomach 

.170 

.  268 

.208 

41. 

L. 

F. 

Rectum 

.202 

.300 

.264 

42. 

L. 

J. 

Pylorus 

.176 

.252 

.266 

43. 

M. 

F. 

Liver 

.154 

.  200 

.204 

44. 

M. 

R.  E. 

Stomach 

.142 

.  194 

.192 

45. 

M. 

P.  J. 

Pylorus 

.116 

.206 

.192 

46. 

M. 

J. 

Prostate  and  intestines 

.157 

.198 

.172 

47. 

M. 

C.  .1. 

f'arcinomatosis 

.  158 

.210 

.210 

48. 

M. 

.  M. 

Pylorus 

.138 

.  204 

.204 

49. 

M. 

.  H.  T. 

Pylorus 

.136 

.  252 

.280 

50. 

M. 

.  M.  P. 

Carcinomatosis 

.120 

.168 

.127 

51. 

N. 

,  A. 

Intestines 

.154 

.216 

.  220 

52. 

P. 

.  G.  C. 

Stomach 

.164 

.242 

.238 

53. 

P. 

,  L. 

Cardia 

.168 

.204 

.192 

54. 

P. 

.  M.  G. 

Stomach 

.152 

.198 

.200 

55. 

P. 

.  T. 

Carcinomatosis 

.171 

.234 

242 

56. 

P. 

.  H.  G. 

Stomach 

.142 

.262 

.247 
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57. 

R., 

E. 

Pylorus 

.141 

.192 

.174 

58. 

S. 

E.  P. 

Bladder  and  liver 

.160 

.245 

.238 

59. 

s., 

F.  L. 

Tongue 

.384 

.497 

.497 

60. 

s., 

C. 

Carcinomatosis  and  liver 

.162 

.198 

.200 

61. 

s., 

LP. 

Carcinomatosis 

.121 

.162 

.153 

62. 

s., 

M. 

Cardia 

.131 

.180 

.224 

63. 

s. 

C. 

Stomach 

.206 

.266 

.256 

64. 

s. 

L. 

Cardia 

.178 

.234 

.228 

65. 

T. 

J.  T. 

Pylorus 

.171 

.239 

.240 

66. 

T. 

M. 

Carcinomatosis 

.171 

.214 

.204 

67. 

V. 

S. 

Stomach 

.138 

.214 

.206 

68. 

W. 

c. 

Pancreas 

.160 

.224 

.198 

69. 

W. 

c.  c. 

Pylorus 

.156 

.230 

.218 

70. 

W. 

L.  H. 

Stomach 

.168 

.290 

.270 

71. 

W. 

S. 

Pylorus 

.162 

.198 

.194 

72. 

w. 

E. 

Stomach 

.154 

.192 

.178 

73. 

w. 

V. 

Pylorus 

.164 

.198 

.224 

74. 

z. 

V. 

Pylorus 

.152 

.236 

.240 

75. 

z. 

W.  A. 

Pylorus 

.161 

.220 

.218 

The  value  of  this  test  is  well  illustrated  in  3  cases  of  this  series. 
We  append  a  brief  abstract  of  the  histories  of  these  cases. 

Case  I.— S.  B.  (No.  2112),  female,  aged  sixty-seven  years,  had 
been  complaining  of  digestive  disturbances  for  many  years.  Her 
appendix  had  been  removed  in  1908  with  marked  relief,  but  during 
the  following  year  symptoms  were  again  noted  in  the  form  of  acute 
attacks  of  pain  in  the  upper  right  quadrant,  which  were  severe  at 
times  and  were  accompanied  by  nausea,  vomiting,  chills  and  fever, 
but  without  jaundice.  Recently  the  attacks  had  become  more 
frequent,  but  not  quite  so  severe  as  formerly,  though  during  the 
past  two  weeks  there  was  continuous  distress  in  the  abdomen 
accompanied  with  nausea  and  vomiting.  Loss  of  flesh  and  great 
prostration  were  also  noted.  At  this  time  the  liver  had  become 
markedly  enlarged  and  quite  tender  on  pressure.  The  diagnosis  of 
cholecystitis  was  made  even  though  the  blood-sugar  tolerance  test 
revealed  a  tx'pical  cancer  curve.  At  operation  numerous  adhesions 
were  detected  in  the  upper  right  quadrant  region  and  the  gall- 
bladder was  found  to  contain  a  thickened,  ropy,  infected  bile,  and 
cholecystectomy  was  performed.  The  patient  recovered  from  the 
effects  of  the  operation,  but  after  several  weeks  nausea,  vomiting 
and  abdominal  discomfort  manifested  themselves.  Symptoms  of 
pyloric  obstruction  were  now  noted  with  vomiting  of  the  retention 
type.  A  month  following  the  first  operation  a  second  was  performed 
for  the  relief  of  the  pyloric  obstruction,  when  a  large  carcinoma  was 
observed  involving  the  pylorus  and  liver. 

Case  II.— C.  S.  I.  (Xo.  5091),  male,  aged  fifty-four  years,  had 
been  affected  with  indigestion  for  four  months.  At  the  on.set  he 
was  taken  with  an  acute  attack  of  pain  in  the  lower  right  quadrant 
of  the  abdomen  and  a  diagnosis  of  acute  appendicitis  was  made; 
since  then  there  had  been  constant  indigestion,  with  general  dis- 
comfort in   the  abdomen,   pressure,  distention,   loss  of  appetite, 
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eructations,  extreme  constipation  and  a  loss  of  thirty  pounds  in 
weight.  On  palpation  a  mass  was  noted  in  the  right  lower  quadrant 
with  extreme  tenderness  in  this  area.  The  blood-sugar  tolerance 
test  revealed  a  definite  cancer  curve.  At  operation,  performed  by 
Dr.  J.  M.  T.  Finney,  a  carcinoma  of  the  cecum  was  revealed  and 
resection  was  performed;  no  metastases  were  noted.  The  patient 
made  a  good  recovery,  and  when  a  subsequent  blood-sugar  tolerance 
test  was  made  two  months  after  operation  a  perfectly  normal  curve 
was  revealed. 

Case  III.— J.  S.  L.  (No.  22677),  female,  aged  sixty-six  years, 
had  been  affected  with  abdominal  pain  and  indigestion  for  some 
months,  which  had  become  aggravated  during  the  past  few  weeks. 
There  was  pain  in  the  right  lower  quadrant  which  was  dull  and 
diagging  in  nature,  gradually  becoming  more  and  more  intense; 
finally  exquisite  tenderness  was  noted  in  the  region  of  the  abdomen 
and  the  diagnosis  of  ovarian  cyst  with  possible  twisted  pedicle  was 
made.  At  operation  on  entering  the  abdominal  wall  an  enormous 
pocket  of  pus  was  found  from  which  a  liter  of  pus  exuded  and  a 
retrocecal  abscess  was  dicovered.  A  blood-sugar  tolerance  test 
made  at  this  time  revealed  a  typical  cancer  curve.  The  patient 
continued  with  abdominal  discomfort  and  slight  temperature 
notwithstanding  the  free  drainage;  nausea,  vomiting,  progressive 
weakness  and  loss  of  flesh  became  prominent  manifestations.  The 
drainage  continued,  and  when  a  larger  incision  was  made  carcinoma- 
tous infiltration  of  the  intestine  and  peritoneum  was  observed. 

Conclusion.  From  our  further  study  of  the  blood-sugar  tolerance 
test  in  malignant  as  well  as  in  benign  diseases  of  the  gastro-intestinal 
tract  we  are  more  fully  convinced  that  this  test  may  be  utilized  to 
great  advantage  as  a  means  of  difi^erentiating  between  these  aftec- 
tions,  and  that  while  it  cannot  in  any  way  be  considered  specific 
for  carcinoma,  when  taken  into  consideration  with  the  other  clinical 
evidence  it  may  serve  as  a  valuable  aid  in  diagnosis  in  obscure  cases 
of  carcinoma  of  the  gastro-intestinal  tract. 


SYMPTOMS   OF  APPENDICITIS  IN   ACUTE   PERICARDITIS. 
By  M.  II.  FussELL,  I\r.l)., 

A  N  1) 

James  A.  Kay,  M.I)., 

riiii,Ai)i;i,PHiA. 

It  is  a  fi('((iiciit  experience  to  ha\'e  pain,  tenderness  and  resistance 
in  the  right  iliac  tossa  in  cases  of  pneumonia.     It  unfortunately 
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too  frequently  happens  that  an  operation  for  appendicitis  is  done 
when  the  only  lesion  is  a  pneumonia  or  a  simple  severe  pleurisy. 
It  is  rare  to  have  the  same  symptoms  in  pericarditis. 

The  writers  have  seen  three  cases  of  acute  pericarditis  in  children: 
one  with  a  purulent  exudate,  and  the  other  two  apparently  without 
pericardial  effusion,  which  were  positively  diagnosed  appendicitis. 
In  one  of  these  an  operation  was  ordered,  but  was  not  performed. 

Case  I.— M.  S.,  aged  twelve  years,  was  seen  in  consultation  with 
Dr.  Devitt,  INIanayunk,  Philadelphia. 

She  was  known  to  have  cardiac  disease.  This  proved  to  be  both 
endocarditis  and  pericarditis.  On  the  third  or  fourth  day  of  her 
illness  she  developed  severe  abdominal  pain  referred  to  her  right 
iliac  fossa.  At  the  same  time  her  fever  increased,  her  pulse  became 
more  rapid  and  a  supervening  appendicitis  was  suspected. 

On  physical  examination  a  distinct  pericardial  friction  was  dis- 
covered, accompanied  by  a  loud  mitral  systolic  murmur. 

Her  whole  abdomen  was  tense  and  tender.  Over  ■McBurney's 
point  there  was  more  tenderness  and  resistance  than  over  any  other 
portion  of  the  abdomen.  On  account  of  the  primary  occurrence  of 
the  pericarditis  and  the  rapid  disappearance  of  appendicular  symp- 
toms as  the  pericardial  symptoms  disappeared  the  case  was  diag- 
nosed as  one  of  pericarditis  and  endocarditis,  with  pain  referred  to 
the  right  iliac  fossa.  The  patient  made  an  excellent  recovery;  the 
appendicular  symptoms  never  reappeared. 

Case  II.— A.  T.,  aged  five  years,  sent  by  Dr.  A.,  was  admitted 
to  the  children's  ward  at  the  Protestant  Episcopal  Hospital  of  Phila- 
delphia November  7,  1920,  with  a  diagnosis  of  appendicitis. 

The  family  and  personal  history  were  negative. 

History  of  Present  Illness.  The  chief  complaint  was  pain  in  the 
abdomen  radiating  to  the  chest.  On  October  28,  1920,  the  patient 
complained  of  pain  in  one  leg  and  then  in  the  other  leg.  On  October 
25  or  26  pain  in  the  abdomen  developed.  The  child  became  nau- 
seated and  had  several  bowel  movements,  composed  principally 
of  mucus,  and  was  sent  to  the  hospital  with  a  diagnosis  of  appen- 
dicitis. 

Examination.  Well-nourished  boy  with  slight  pallor.  The  lungs 
are  normal.  There  is  a  well-marked  pericardial  friction  over  the 
upper  portion  of  the  cardiac  area.  The  cardiac  area  is  not  increased. 
At  the  time  of  admission  there  were  abdominal  symptoms  and  pain 
in  the  right  iliac  fossa.  No  other  sign  of  appendicitis  occurred 
during  his  stay  in  the  hospital.  His  urine  was  normal.  The  leuko- 
cvte  count  was  18,800.  He  entirely  recovered  and  was  discharged 
December  4,  1920. 

Case  III.— M.  B.,  aged  seven  years.  Father  and  mother  living 
and  well.    Four  brothers  dead :  one  of  diphtheria,  one  of  meningitis 
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and  one  was  stillborn.  Four  died  of  gastroenteritis.  Xo  other 
boj's  are  living.  One  sister  living,  none  dead.  The  patient  was 
admitted  to  the  children's  ward  of  the  Protestant  Episcopal  Hos- 
pital November  7,  1920. 

Personal  IliMory.  Had  measles  and  whooping-cough  five  years 
ago.  Two  months  ago  had  an  attack  of  acute  rheumatism  and  one 
month  later  had  tonsillitis.  No  other  illnesses.  No  operation  or 
injuries. 

Present  Illness.  The  chief  complaint  was  pain  in  the  abdomen. 
Began  about  three  days  ago  with  fcA'er  and  vomiting,  luit  when  it 
began  there  was  no  pain  in  the  abdomen.  On  the  second  day  his 
condition  continued  the  same;  the  child  was  more  feverish  and 
complained  somewhat  of  shortness  of  breath.  On  the  third  night 
he  began  to  complain  of  pain  in  the  abdomen.  The  mother  does 
not  know  whether  pain  was  localized  or  diffuse,  ^'omiting  continued. 
The  mother  stated  that  the  child  had  vomited  twenty  times  during 
the  day.    The  bowels  moved  four  times  dm-ing  the  fourth  day. 

Examination.  The  patient  was  a  well-developed  yoimg  child. 
Had  rapid  breathing,  with  the  face  slightly  flushed,  and  a  short 
cough.  Head  negative,  face  congested  and  teeth  in  fair  condition. 
Breath  sounds  are  lessened  over  the  left  lower  lobe  laterally.  Heart 
shows  a  very  loud  mitral  murmur.  The  abdomen  seems  tender  on 
both  sides.    No  rigidity. 

The  pulse  is  rapid;  the  precordia  is  bulging.  The  abdomen  is 
normal  in  shape.  The  cardiac  impulse  is  diffuse  over  the  precordia; 
the  apex-beat  is  at  the  upper  line  of  the  fifth  interspace.  Heart 
dulness  extends  to  the  midline  of  the  sternum,  to  the  anterior 
axillary  line  and  apparently  riuis  up  to  both  clavicles.  Higher 
pitched  note  over  the  left  clavicle  than  over  the  right.  T^'pical 
pericardial  friction  is  heard.  A  systolic  murmur  also  is  heard  in 
the  mitral  area.  Breath  sounds  are  much  louder  in  the  left  axilla 
than  in  the  right,  in  addition  to  what  appears  to  be  a  pericardial 
friction  rub  and  a  pleuropericardial  murmur  heard  at  the  angle 
of  the  left  scapula.  The  lungs  are  apparenth'  normal.  No  tubular 
breathing  and  no  bronchophony.  The  abdomen  is  resistant,  dis- 
tended and  tender.  There  is  most  marked  tenderness  and  resist- 
ance in  the  region  of  the  appendix.  So  great  and  prominent  are 
the  appendicular  signs  that  the  surgeon  in  consultation  made  a 
diagnosis  of  appendicitis.     Peristalsis  is  present. 

February  4,  1920.  P'riction  is  evident  and  superficial.  Tubular 
breathing  posteriorly  over  the  left  chest  at  the  angle  of  the  scapula. 
Vocal  fremitus  is  increased. 

February  5.  The  abdomen  is  soft;  no  pain.  All  the  abdominal 
symptoms  have  disappeared. 

February  S.  lilowing  breathing  at  the  angle  of  the  left  scapula 
still  continues.  There  are  no  signs  of  alidominal  distention  today. 
Pericardial  friction  is  still  eviilent. 

I'cl>niary  0,     I)ulness  over  the  rigiit  v^\)lv  of  tlic  slcrmnn  ;i1  the 
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upper  border  of  the  second  rib,  just  outside  of  the  nipple  line.  Still 
area  of  dulness  at  the  angle  of  the  scapula.  Still  blowing  breathing 
and  bronchophony. 

February  11.  Pulse  is  rapid  and  feeble.  Friction  sound  is 
evident  in  front.  Dulness  in  the  right  axilla.  Blowing  over  prac- 
tically the  whole  base  posteriorly. 

February  13.  Tap  of  the  pericardium  in  Rotch's  notch  positive 
today  and  35  cc  of  fluid  were  removed.  Heart  dulness  is  to  the  right 
of  the  sternum  in  the  axillary  line.  Heart  action  still  rapid.  Fric- 
tion still  present ;  not  as  much  blowing  as  yesterday.  Still  marked 
blowing  at  the  angle  of  the  scapula. 

February  14.  Patient's  condition  is  much  worse.  Breathing  is 
more  labored;  pulse  is  imperceptible;  face  is  pale.  Cyanosis  around 
the  lips.    Rales  in  the  chest.    Heart  sounds  indistinct. 

At  3.30  P.M.  the  patient's  condition  is  unimproved.    Died  at  5.20 

P.M. 

Autoysy.  The  heart  was  found  to  be  enlarged.  There  was  no 
fluid  in  the  pericardium;  there  was  a  typical  "butter-fat"  appear- 
ance of  the  exudate  in  the  pericardium.  The  pericardimu  was 
adherent  to  the  lung  posteriorly.  The  appendix  was  normal  and 
there  was  no  evidence  of  past  or  present  inflammatory  condition. 

Recently  the  senior  author  saw  a  case  with  topical  symptoms 
and  physical  signs  of  a  large  pericardial  eft'usion. 

Two  weeks  previously  the  patient  had  been  seized  with  abdominal 
symptoms  significant  of  appendicitis.  An  operation  was  performed. 
According  to  the  operator  the  appendix  was  mildly  inflamed,  with 
some  lymph  on  its  exterior  surface.  Immediately  after  the  opera- 
tion the  child  developed  a  well-marked  pericarditis.  Here,  then,  is 
a  case  in  which  a  pericarditis  was  coexistent  with  appendicitis, 
showing  that  care  must  be  exercised  in  difi^erentiation,  bearing 
in  mind  that  an  appendicitis  and  pericarditis  can  coexist.  The 
question  of  operation  or  no  operation  will  then  have  to  be  decided 
upon  the  merits  of  the  individual  case. 

So  far  as  our  knowledge  goes,  WTiters  generally  speak  of  pain 
as  one  of  the  s\Tnptoms  of  pericarditis.  This  pain  may  be  conducted 
to  the  epigastrium.  McFederan^  speaks  of  severe  epigastric  pain 
with  immobUity  of  the  diaphragm  and  nausea  and  vomiting. 

FusselP  speaks  of  the  pain  present  in  pericarditis  being  some- 
times referred  to  the  appendicular  region  and  also  calls  attention 
to  the  occasional  difficulty  of  differentiating  appendicitis  and  peri- 
carditis. He^  calls  attention  to  the  necessity  of  differentiating 
appendicitis  from  pericarditis. 

Wynter^  says  that  in  a  majority  of  the  cases  affecting  the  lung 

'  Osier  and  McCrae:   Modern  Medicine. 

*  Pericarditis,  Tyson's  Practice  of  Medicine. 
'  Monographic  Medicine,  5. 

*  Absence  of  Abdominal  Respiratory  Movements  as  an  Indication  of  Peri- 
carditi.s,  f^linical  .Journal  of  London,   10 IH. 
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and  the  pleura  the  abdominal  breathing  is  one-sided,  whereas  the 
influence  on  abdominal  movement  in  pericarditis  is  bilateral,  and 
hence  absence  of  abdominal  movement  in  ])ericarditis  is  as  obvious 
as  in  alxlominal  conditions,  though  rigidity  and  tenderness  are  for 
the  most  part  lacking  in  pericarditis. 

He  reports  two  cases  in  which  remarkable  stillness  of  the  abdomen 
led  to  the  diagnosis  of  perforated  gastric  ulcer  in  one  case  and  of 
appendicitis  in  the  other.  The  case  of  supposed  appendicitis  was 
operated  upon  and  a  normal  appendix  was  removed  without 
adhesions. 

He  concludes  that  in  a  case  in  which  the  loss  of  abdominal  move- 
ment is  marked  in  the  absence  of  an  obvious  lung  or  abdominal 
lesion,  pericarditis  should  be  considered. 

The  explanation  given  by  Mackenzie^  for  the  transference  of 
pain  in  visceral  diseases  is  as  follows : 

1,  Stimuli  which  produce  pain  in  the  external  body  wall  are  not 
adequate  to  produce  this  sensation  when  applied  to  the  viscera 

2.  Violent  contraction  of  a  non-striped  muscle  fiber  produces 
pain,  but  that  the  region  in  which  the  pain  is  felt  is  different  from 
that  in  which  the  contracting  muscle  lies,  and  that  when  a  sensory 
muscle  is  stimulated  in  any  part  of  its  course  in  the  brain,  the  cord, 
or  the  trunk  of  the  nerve  the  pain  is  distributed  to  the  peripheral 
distribution  of  the  nerve  in  the  external  body  wall.  This  is  his 
so-called  viscerosensory  reflex. 

He  further  considers  that  in  order  to  call  into  effect  this  viscero- 
sensory reflex  there  must  be  an  adequate  stimulus,  and  one  may 
consider  that  because  the  stimulus  is  rarely  adequate  in  pericarditis, 
pain  in  this  condition  is  not  always  transferred  either  to  the  arm, 
the  epigastrium  (which  is  the  most  common  seat  of  referred  pain) 
or  to  the  lower  abdominal  wall,  which  is  the  rarest  seat  of  localiza- 
tion of  the  pain. 

His  visceromotor  reflex  may  explain  the  rigidity  of  the  abdominal 
wall  in  these  cases. 


PERICARDITIS  IN  CHRONIC  NEPHRITIS.* 
By  Alvan  L.  Barach,  M.D., 

NEW    YORK. 

Although  the  occurrence  of  acute  pericarditis  in  advanced  renal 
disease  has  long  been  known  the  mechanism  of  its  origin  is  still 
obscure.  Interest  in  the  subject  was  aroused  by  a  recent  case. 
The  patient  was  a  girl,  aged  nineteen  years,  suffering  from  an  end- 
stage  chronic  nephritis.    After  the  development  of  a  severe  acidosis 

'  Diseases  of  the  Heart. 

*  From  the  Medical  Clinic  of  the  Presbyterian  Hospital,  New  York. 
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and  a  fibrinous  pericarditis  she  finally  succumbed.  When  at  the 
suggestion  of  Dr.  Longeoi)e  other  cases  of  acute  pericarditis  in 
nephritis  Avere  reviewed  it  was  found  they  fell  into  a  recognizable 
group  having  fairly  well-defined  clinical  and  laboratory  charac- 
teristics. The  pathogenesis  of  the  pericarditis  was  further  studied 
by  correlating  the  bacteriological  with  the  pathological  findings. 
The  facts  brought  out  were  thought  to  throw  an  additional  light 
upon  the  etiology  of  the  complication. 

In  the  cases  of  renal  disease  originally  described  by  Bright'  (1836) 
acute  pericarditis  is  listed  in  8  out  of  100  autopsies.  He  regarded 
it  as  part  of  a  general  tendency  toward  involvement  of  the  serous 
membranes.  In  the  same  series  the  pleura  was  acutely  involved  in 
16  cases  and  the  peritoneum  in  12.  Special  emphasis  upon  the 
frequency  of  pericarditis  in  chronic  nephritis  was  given  by  Taylor- 
(1845),  who  described  it  in  5  out  of  51  cases  that  he  examined  post 
mortem.  It  is  interesting  to  note  in  passing  that  five  years  later 
Taylor  concluded  that  whereas  practically  all  the  cases  of  rheumatic 
pericarditis  got  well  those  following  renal  disease  were  uniformly 
fatal.  A  on  Bamberger^  states,  according  to  his  own  observations, 
that  14  per  cent  of  cases  of  Bright's  disease  develop  peric-arditis. 
The  incidence  given  by  other  writers  varies.  Rosenstein''  7  per  cent, 
Frerich^  4.5  per  cent,  M.  Rayer''  5.4  per  cent.  Sibson^  made  an 
exhaustive  study  of  the  subject  and  in  1691  collected  cases  of 
nephritis  found  the  incidence  8.1  per  cent.  In  his  personal  series  of 
285  cases  there  were  25  cases  of  acute  pericarditis,  or  8.8  per  cent. 
Sibson  mentions  2  cases  of  this  latter  grojp  occurring  in  acute 
nephritis  and  the  remainder  in  chronic  nephritis. 

In  the  autopsy  group  here  presented  of  162  cases  of  nephritis  18 
had  acute  pericarditis,  or  11.1  per  cent.  In  a  clinical  group  repre- 
sented by  cases  of  nephritis  admitted  to  the  hospital  during  the 
corresponding  period,  out  of  929  cases  there  were  30  who  developed 
pericarditis,  or  3.2  per  cent.  The  latter  figure  may  be  said  to  express 
the  incidence  of  the  complication  in  non-fatal  and  fatal  nephritis, 
the  autopsy  statistics  naturally  representing  the  incidence  in  fatal 
cases  alone.  Approached  from  the  viewpoint  of  the  causes  of  peri- 
carditis in  general,  Sears^  found  chronic  nephritis  operating  as  a 
factor  in  7  out  of  100  cases,  or  7  per  cent;  Preble,^  analyzing  300  cases 
in  11.2  per  cent.  Locke'"  studied  pericarditis  as  it  occurred  in  3683 
routine  autopsies;  4  per  cent  of  all  autopsies  showed  an  acute  peri- 
carditis. Evidence  of  this  complication  in  the  clinical  notes  was 
present  in  17  per  cent.  In  150  autopsies  of  acute  pericarditis  16 
were  associated  with  nephritis,  or  11  per  cent.  Of  these  8  were 
grouped  as  fibrinous  pericarditis,  6  adhesive  (total  or  partial)  and 
2  purulent.  Hirschfelder"  states  that  pericarditis  occurred  in  230 
(1  per  cent)  of  the  cases  admitted  to  the  medical  service  of  the 
Johns  Hopkins  Hospital.  Of  these  33  were  associated  with  nephritis, 
or  14.3  per  cent.     According  to  the  statistics  of  these  authors. 
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nephritis  comes  third  as  a  cause  of  pericarditis,  pneumonia  and 
rheumatism  only  being  more  frequent.  Sinnhuber'-  places  rheu- 
matism first,  nephritis  second,  and  the  pyogenic  infections  afterward. 

Concerning  the  pathogenesis  of  this  complication  in  nephritis 
standard  text-books  are  either  non-committal  or  at  variance  with 
each  other.  Whether  the  cause  lies  in  chemical  irritation  or  sec- 
ondary infection  remains  undetermined,  as  expressed  by  Gibson. ^^ 
Aschoff^*  makes  a  similar  statement.  jMacCallum/-  speaking  of 
the  frequent  occurrence  of  pericarditis  in  nephritis,  says,  "  In  these 
cases  it  is  generally  difficult  to  find  any  bacteria."  Hirschfelder^^ 
states  that  "it  is  usually  due  to  an  intercurrent  infection,  and  the 
pyogenic  cocci  can  often  be  cultivated  from  the  exudate."  Accord- 
ing to  Wells^"  "the  uremic  pericarditis  and  endocarditis,  which  have 
often  failed  by  ordinary  methods  to  yield  any  bacteria,  are  appar- 
ently toxic  processes."  Sinnhuber^^  (1911)  says  that  since  neither 
cultures  nor  microscopic  researches  have  shown  bacteria  it  is  appar- 
ently a  toxic  inflammation. 

The  clinical  group  comprises  30  cases.  As  all  the  factors  studied 
v\'ere  not  present  in  every  case  the  proportion  of  each  will  be 
mentioned.  The  laboratory  data  collected  were  selected  at  or 
near  the  onset  of  the  pericarditis  in  order  that  they  should  represent 
factors  which  perhaps  predisposed  toward  the  complication.  They 
are  not  then  the  most  extreme  findings,  and  are  not  at  all  in  most 
instances  antemortem  statistics.  This  will  be  seen  more  clearly 
when  the  duration  of  life,  after  development  of  the  pericarditis,  is 
discussed. 

The  patients  were  mostly  just  below  middle  age,  the  average  age 
being  thirty-seven  years,  the  extremes  fifteen  years  and  fifty-seven 
years.  There  were  an  equal  number  of  males  and  females.  All  were 
diagnosed  chronic  nephritis.  No  case  of  acute  nephritis  developed 
the  complication,  nor  was  there  a  case  of  pure  salt-and-water  reten- 
tion nephritis  (nephrosis).  The  cardinal  features  included  a  uni- 
formly marked  elevation  in  blood-pressure;  a  severe  secondary 
anemia;  moderate  leukocytosis  and  polynucleosis;  a  distinct  hemor- 
rhagic tendency;  a  greatly  increased  blood-urea  nitrogen;  minimal 
phenolsulphonephthalein  excretion  and  a  conspicuous  acidosis.* 

*  Acidosis  is  used  her  to  mean  a  lowering  of  the  bicarbonate  reserve  of  the  l)lood 
and  does  not  necessarily  indicate  any  change  in  the  H-ion  concentration.  In  these 
cases  the  diminution  in  available  alkali  no  doubt  arose  through  an  increase  in  non- 
volatile acid.  It  is,  of  course,  impossible  to  say  by  a  determination  of  the  plasma 
CO2  whether  the  H-ion  concentration  of  the  blooil  per.'sistiHl  normal  or  underwent 
an  actual  shift  in  the  acid  direction,  ;.  t.,  whether  the  acidosis  was  compensated  or 
uncompensated.  (Terms  originally  used  by  Hasselbach,  K..\.,  and  CJammeltoft,  8. A., 
Biochem.  z.  l!)lo,  68,  205,  and  adopted  by  Van  Slyke,  Donald  I).,  and  CuUen,  Glenn 
E.,  Jour.  Biol,  ('hem.,  1917,  21,  293).  This  important  point  can  in  the  future  be 
satisfactorily  determined  by  constructing  the  .so-called  carbon  dioxide  diagram  of  the 
blood.  (Haggard  and  Y.  Henderson  (.lour.  Biol.  C'hem.,  1919,  39,  103).  It  has 
recently  been  applied  to  a  series  of  hospital  patients  by  Means,  Bock  and  Woodwell 
(Jour.  Exp  Med.,  1921,  32,  201),  and  its  vahie  in  determining  actual  changes  in 
blood  reaction  has  been  demonstrated. 
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The  average  blood-pressure  of  the  30  cases  was  214/136,  the  lowest 
170/110.  The  average  red  blood  cell  count  of  22  tested  cases  was 
2,738,000,  the  hemoglobin  48  per  cent.  In  no  case  was  there  absence 
of  anemia.  The  majority  of  the  cases  showed  a  moderate  leuko- 
cytosis, with  polynuclear  predominance  at  the  time  of  development 
of  the  pericarditis.  The  average  of  29  cases  was  15,900  for  the 
white  count,  polynuclears  87  per  cent;  2  cases  only  showed  a 
white  blood  count  under  10,000.  The  temperature  was  variable, 
often  showing  a  slight  elevation,  rarely  more  than  1°  or  2°.  A  dis- 
tinct tendency  to  hemorrhage  was  noted  in  21  of  the  30  cases,  or  70 
per  cent.  This  varied  in  degree  and  was  manifested  in  various  ways, 
commonly  as  petechise,  purpura  of  the  skin  or  mucous  membrane, 
epistaxis,  hematemesis  and  rectal  hemorrhages. 

The  average  blood  urea  of  28  cases  was  2.69  gm.  per  L.  All  were 
considerably  elevated  except  one  case,  (No.  29),  which  had  0.45gm 
per  L.  This  patient  had  general  arteriosclerosis  with  a  blood-pres- 
sure of  .300/200,  albiunin  and  casts  in  the  urine  without  fixation  of 
the  specific  gravity,  and,  in  addition,  aortic  valvular  heart  disease. 
The  pericardial  friction  lasted  four  days  and  the  patienc  improved 
and  left  the  hospital.  He  died  one  and  a  half  months  later  at  home. 
The  nephropathy  here  would  perhaps  be  grouped  as  an  arterio- 
sclerotic kidney.  Elevation  of  the  blood  urea  in  cases  of  nephritis 
with  acute  pericarditis  has  been  commented  upon  by  French  authors 
(in  the  French,  "pericardite  brightique").  In  a  series  of  11  cases  of 
Widal  and  Weil'*  the  average  was  2.71  gm.  per  L.  Cbalier  and. 
Xovi-.Jiisserand^^  report  1  case  in  full  in  which  the  blood  urea 
was  2.10  gm.  per  L.  Other  individual  cases  are  mentioned  by 
d'Ulrici,-*'  4.85  gm.  per  L.,  P>oment  and  Rochaix,^^  3.57  gm.  per  L., 
and  Foy--  2.54  gm.  per  L.  In  comparing  the  average  of  this  series, 
2.69  gm.  per  L.,  it  must  be  remembered  that  this  value  does  not 
represent  the  maximal  values  of  the  cases,  but  the  finding  on  or 
near  the  day  when  the  pericardial  rub  first  became  evident.  As  will 
be  emphasized  later  the  blood  urea  progressively  mounted.  (vSee 
Table  I  for  clinical  data.) 

In  all  of  the  16  cases  in  which  observations  were  made  an  acidosis, 
as  evinced  by  a  lowering  of  the  plasma  bicarbonate,  was  present. 
In  9  cases  the  figures  were  obtained  by  the  carbon  dioxide  com- 
bining power  of  the  plasma  by  the  method  of  Van  Slyke,-^  and 
averaged  28.7  vol.  per  cent.  In  7  earlier  cases  the  results  are 
recorded  by  the  carbon-dioxide  tension  of  the  alveolar  air  (Fridericia 
method),  and  averaged  24.59  mm.  Hg.  The  lowest  obser\-ation 
was  11.8  vol.  per  cent,  plasma  CO2.  (Some  of  the  cases  at  times 
showed  lower  figures  than  are  listed  in  the  table,  but  here  too  those 
were  selected  which  had  the  nearest  time  relationship  to  the  onset 
of  the  pericardial  friction.)  A  conspicuous  diminution  of  the  avail- 
able blood  alkali  is  thus  evident  from  both  methods.  That  most 
patients  with  advanced  nephritis,  especially  in  the  last  stages  of 
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the  disease,  have  a  demonstrable  acidosis  has  been  shown  by 
Henderson  and  Palmer,-^  Peabody,-^  Chace  and  Myers-^  and  others. 
According  to  the  figures  of  this  series  100  per  cent  of  the  tested 
cases  had  an  acidosis  at  the  time  of  onset  of  the  pericarditis,  in  most 
instances  of  severe  grade,  represented  as  it  "was  by  an  average 
plasma  COo  of  28.7  vol.  per  cent. 

The  average  phenolsulphonepthalein  excretion  in  20  cases  was  5.9 
per  cent;  in  one-half  of  these  it  was  zero.  Xo  proportional  relation- 
ship could  be  estal)lished  between  the  degree  of  acidosis,  the  eleva- 
tion in  blood  urea  or  the  excretion  of  phthalein.  This  is  in  accord- 
ance with  the  similar  earlier  observation  of  Peabody.-^ 

In  26  of  the  30  cases  a  pericardial  friction-rub  was  described  in 
the  clinical  notes.  In  1  additional  case  the  diagnosis  was  made  by 
signs  of  effusion.  The  diagnosis  was  thus  made  clinically  in  90  per 
cent  of  the  cases.  The  frequency  with  which  the  diagnosis  was  made 
by  a  friction-rub  may  perhaps  be  accounted  for  by  the  small  amount 
of  pericardial  fluid  that  is  present  in  this  type  of  pericarditis  (as 
will  be  seen  later).  The  average  duration  of  the  rub  was  eight 
days;*  in  one  case  it  could  be  heard  for  two  and  a  half  months. 
The  average  length  of  life  after  the  appearance  of  the  rub  was 
twenty-nine  days.  One  patient,  in  whom  the  pericardial  friction 
lasted  nine  days,  lived  for  one  year  thereafter.  If  this  case  were 
not  included  the  average  length  of  life  after  the  rub  became  evident 
would  be  sixteen  days.  Another  patient  lived  two  months  after 
the  onset  of  the  pericarditis ;  a  third  two  and  a  half  months,  and  a 
fourth  four  months.  This  is  mentioned  to  emphasize  that  the  peri- 
carditis is  not  always  a  terminal  complication.  It  may  subside 
and  the  patient  undergo  a  remission  of  symptoms,  leave  the  hospital 
and  perhaps  live  comfortably  for  several  months.  The  case  men- 
tioned above  that  lived  for  one  year  showed  at  autopsy  an  adherent 
pericardium. 

The  pericarditis  does  not  seem  to  be  the  direct  cause  of  death  in 
many  of  these  cases.  In  some  of  them  it  seems  related  rather  to 
the  increasing  retention  of  nitrogen  in  the  blood.  The  acidosis  too 
does  not  appear  responsible  for  the  final  succumbing  of  the  patient. 
In  these  cases  it  was  generally  combated  with  sodium  bicarbonate 
whenever  it  became  dangerously  low.  The  case  of  L.^I.  may  be 
taken  as  an  example:  At  the  time  of  her  admission  to  the  hospital, 
when  the  pericarditis  \vas  first  noted,  the  blood  urea  was  2.95  gm. 
per  L.  and  the  plasma  CO2  11. S  vol.  per  cent.  The  friction-rub 
persisted  until  death,  sixteen  days  later.  Bicarbonate  was  per- 
sistently administered,  aiming  to  keep  the  blood  CO2  at  least  above 


*  It  must  be  remembered  that  the  duration  of  the  rub  appUes  to  liospital  residence. 
In  some  cases  the  rub  was  present  on  admission  and  an  accurate  estimation  of  its 
actual  duration  is  thus  not  possible. 
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40  vol.  per  cent.  The  determinations  ran  as  follows:  11.8  vol.  per 
cent,  10.9  vol.  per  cent,  27.1  vol.  per  cent,  48.1  vol.  per  cent,  40.4  vol. 
per  cent,  46  vol.  per  cent.  At  the  same  time  the  blood  urea  mounted 
2.95  gm.  per  L.,  3.17  gm.  per  L.,  3.55  gm.  per  L.,  4.75  gm.  per  L. 
The  cause  of  death  did  not  seem  linked  with  progressive  heart 
failure  nor  obviously  with  the  acidosis,  but  rather  with  the  progres- 
sive retention  of  nitrogen  in  the  blood. 

Of  the  30  cases  18  came  to  autopsy.  The  kidney  lesion  was  pre- 
dominantly the  contracted  granular  kidney,  more  commonly  the 
glomerular  than  the  arteriosclerotic  contracted  kidney.  Sibson's^ 
cases  occurred  very  largely  in  the  small  granular  kidney.  Lecorche 
and  Talamon"  also  believed  pericarditis  to  be  more  frequent  in 
this  interstitial  form  of  the  disease.  According  to  Grainger  Stewart'-* 
however,  it  was  equally  common  in  the  parenchymatous  and  renal 
cirrhosis.  No  attempt  has  been  made  in  this  series  to  correlate  the 
anatomical  lesions  with  the  clinical  grouping  of  the  nephritis. 

The  pathology  of  the  pericarditis  possesses  special  interest  because 
of  its  relation  to  some  of  the  bacteriological  findings.  The  peri- 
cardial cavity  contained  in  most  instances  a  little  increase  in  fluid, 
12  of  the  18  cases  having  between  50  and  200  cc;  2  showed  no  fluid; 
1  had  an  adherent  pericardium ;  3  had  a  large  excess  of  fluid ;  in  1 , 
700  cc  of  bloody  fluid;  another  that  had  been  tapped  during  life 
contained  2000  cc  of  dark  red  fluid  in  the  pericardial  cavity.  Chalier 
and  Novi-Jusserand's'-^  case  had  250  gm.  and  Widal  and  Weil's'"' 
cases  between  50  and  250  gm.  of  pericardial  fluid.  The  fluid  was 
usually  of  a  light  or  dark  amber  color,  clear  or  only  slightly  turbid. 
Fibrinous  adhesions  were  almost  always  present,  appearing  either 
as  thin  delicate  bands  or  as  a  fine  fibrinous  deposit.  ■Microscopically 
the  fibrin  network  was  free  from  cells  beyond  occasional  scattered 
round  cells.  The  epicardium,  as  a  rule,  was  a  little  thickenetl  and 
in  the  majority  of  cases  contained  a  slight  to  a  moderate  infiltration 
of  small  mononuclear  cells— in  a  few  instances  no  infiltration  at  all. 
In  2  cases  the  mononuclear  infiltration  extended  into  tlie  muscle 
substance.  In  5  cases,  howcAcr,  a  polynuclear  infiltration  was 
present,  with  smaller  numbers  of  mononuclear  cells  as  avcH.  In  4 
of  these  the  polynuclear  infiltration  was  present  in  the  pericardium. 
In  1  case  the  pericardium  was  infiltratetl  moderate!}'  with  mono- 
nuclear cells,  but  the  smear  of  the  pericardial  exudate  showed  pus, 
blood  cells  and  bacteria.  Of  the  5  cases  showing  polyiuiclear  infil- 
tration 4  were  cultured,  and  all  of  these  showed  the  i)resence  of 
pyogenic  organisms.  The  fifth  had  a  sterile  blood  culture,  but  no 
culture  had  l)een  made  from  the  pericardium.  In  2  of  the  cases 
the  organisms  were  recovered  in  pure  culture,  one  a  hemolytic 
Staphylococcus  aureus  and  the  other  a  short-chain  streptococcus. 
The  third  showed  Staphylococcus  albus  and  B.  coli  communis;  the 
fourth,  ;i  noii-hcniolylic  strcptococcns,  a  bacillus  bt'longjng  to  the 
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I'ViedlaiuIer  group  and  a  Gram-negative  bacillus  wliicli  did  not 
form  gas  witli  dextrose.  In  2  of  the  cases  in  whieli  a  blood  cul- 
ture was  done  at  tlie  same  time  the  same  organisms  were  reco^•ered, 
indicating  there  was  a  terminal  septicemia,  the  })ericardium  con- 
stituting a  localization  of  the  infectious  process.  In  the  remaining 
12  cases  in  which  polynuclear  infiltration  was  not  demonstrated 
there  svere  4  cases  that  were  tested  bacteriological ly  and  the  ])eri- 
cardium  found  free  from  infection  in  all.  There  was  1  of  these 
cases  that  had  a  terminal  bronchopneumonia  in  which  the  lung 
culture  at  autopsy  yielded  a  pneimiococcus  IV,  but  in  which  the 
pericardium  was  sterile  both  in  aerobic  and  anaerobic  culture. 
(See  Table  II  for  bacteriological  and  pathological  data.) 

It  is  interesting  even  in  this  small  group  that  the  4  cases  with 
frank  infection  showed  a  polynuclear  response  in  the  epicardium 
or  in  the  pericardial  exudate,  whereas  the  4  cases  in  which  no  infec- 
tion of  the  pericardium  was  present  showed  an  absence  of  poly- 
nuclear leukocytes,  and,  instead,  mononuclear  infiltration  or  no 
cellular  infiltration  whatsoever.  Of  the  4  sterile  cases,  in  3  the  cellu- 
lar response  in  the  pericardium  varied  from  just  a  few  scattered 
mononuclear  cells  to  a  moderate  infiltration.  In  the  fourth  only 
the  pericardial  fluid  and  fibrin  tags  were  available,  and  these  showed 
no  cells  at  all.  This  division  of  cases  brings  forth  the  obvious  sug- 
gestion that  there  may  actually  be  two  distinct  etiologies  for  the 
complication,  an  infectious  and  a  non-infectious.  Before  this  is 
further  discussed  the  bacteriological  findings  in  the  literature  as 
well  as  the  experimental  evidence  will  be  reviewed.  This  has  been 
delayed  up  to  this  point  in  order  that  the  histology  of  the  pericar- 
ditis might  be  compared  with  the  bacteriological  findings  on  the 
basis  of  the  above  results.  No  purposeful  comparison  has  pre- 
viously been  made,  nor  do  manj^  of  the  reports  contain  the  material 
for  doing  so. 

The  review  of  all  authentic  reports  concerning  the  bacteriology 
of  pericarditis  in  nephritis  shows  33  in  which  the  bacteriology  of  the 
pericardium  was  investigated  (31,  32,  33,  34,  35,  36,  37,  38,  39,  40, 
41,  42).  Except  for  the  more  recent  article  by  Widal  and  Weil  most 
of  the  studies  were  made  before  many  of  the  more  recent  methods 
of  bacteriological  research  were  instituted,  and  therefore  have  only 
a  limited  value.  Of  these  cases,  however,  18  were  sterile  and  15 
showed  bacteria,  usually  of  the  pyogenic  variety.  The  most  fre- 
quent invader  was  the  pneumococcus  and  the  next  frequently 
found  was  the  Bacillus  coli  and  the  streptococcus.  The  attempt  to 
link  up  the  histology  of  the  pericardium  with  the  bacteriological 
findings  in  the  cases  previously  reported  yields  a  partial  confirma- 
tion of  the  results  in  our  series.  When  infection  was  present  poly- 
nuclear leukocytes  were  described  in  the  pericardium  or  pericardial 
exudate  in  each  instance  in  which  individual  case  reports  were  given. 
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56  barach:  pericarditis  in  chronic  nephritis 

The  experimental  production  of  acute  pericarditis  in  animals 
by  simulating  the  kidney  damage  in  man  has  been  productive 
largely  of  negative  results.  The  ligature  of  both  ureters  or  double 
nephrectomy  is  not  followed  b\-  pericardial  inflammation  (Banti/^ 
Keraval/^  Beco,^^  Chatin  and  Guinard^'').  (One  out  of  the  five 
rabbits  in  Beco's  series  developed  an  acute  serofibrinous  pericarditis 
following  ureter  ligature.  The  pericardial  fluid  was  sterile,  but 
Beco  admits  the  case  is  a  bizarre  one  and  does  not  prove  the  chemical 
theory.)  Banti^^  also  performed  these  experiments  by  first  produc- 
ing a  point  of  lowered  resistance  through  cauterization  of  the  peri- 
cardial surface.  An  acute  pericarditis  develops  which  is  more 
marked  and  of  quicker  onset  than  the  control  pericarditis  that 
follows  cauterization  alone.  This  evidence,  however,  can  hardly 
be  accepted  as  proving  auAthing  definite.  KeravaP^  injected  urea 
and  ammonium  carbonate  into  the  pericardial  cavity  without 
causing  pericarditis.  Chatin^^  found  the  serum  of  cases  of  'peri- 
cardite  brightique"  hypotoxic  to  animals  rather  than  hypertoxic. 
These  authors,  because  of  the  negative  clinical  bacteriology,  never- 
theless believed  chemical  irritation  to  be  the  main  cause  of  peri- 
carditis in  chronic  renal  disease. 

The  observation  of  Flexner^"  upon  terminal  infections  occurring 
in  chronic  diseases  such  as  cirrhosis  of  the  liver,  diabetes  mellitus 
and  chronic  nephritis  shows  that  a  local  or  general  invasion  by 
bacteria  is  frequently  the  immediate  cause  of  death.  Pericarditis, 
however,  is  especially  characteristic  as  a  complication  of  nephritis 
and  not  of  other  chronic  affections.  Although  it  may  occur  occa- 
sionally as  a  terminal  infection  in  any  chronic  disease,  there  is  an 
additional  frequency  in  renal  disease  unexplained  by  the  factors  of 
infection. 

Further  evidence  upon  the  etiology  of  this  complication  is  of 
indirect  nature.  To  determine  whether  the  pericarditis  had  any 
relation  to  involvement  of  the  other  serous  membranes,  the  incidence 
of  involvement  of  the  pleural  cavity  was  tabulated  in  the  cases  that 
had  })ericarditis.  Fibrinous  pleurisy  was  present  in  25  per  cent, 
Hi)rinous  i)leurisy  or  hydrothorax  in  50. ()  per  cent,  peritonitis  in 
none. 

In  the  interest  of  the  chemical  theory  an  analogy  may  be  drawn 
from  the  reactive  pericarditis  that  follows  infarction  of  heart  muscle 
as  after  coronary  closure.  Here  j)resumably  a  sterile  chemical 
irritant  derived  from  the  products  of  nniscle  necrosis  ])roduces  the 
pericarditis.  Fischer*'  (1897)  in  fact  explained  the  nephritic  peri- 
carditis upon  very  similar  reasoning.  He  ])roposed  that  a  myocar- 
ditis existed  in  uremia  and  that  the  irritant  efiect  of  the  damaged 
muscle  cells  caused  an  intlannnation  in  the  adjoining  serous  layer 
of  the  pericardium.  Khoml)erg"'-  has  found  in  simple  endocarditis 
thrombosis  of  the  myocardial  vessels  and  myocardial  degeneration. 
Stengel-"  would  couijle  this  with  what  occurs  i)i  piTicartlitis,  bi^Iioving 
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that  the  symptoms  of  the  hitter  are  due  to  the  underlying  myo- 
cardial disease.  Changes  in  the  muscle  fibers  were  observed  in 
man}'  of  the  cases  of  this  series  and  occasionally  mononuclear 
leukocytes  were  seen  to  invade  the  muscle  nearby;  but  there  was 
not  enough  of  constancy  either  in  location  or  character  of  the  path- 
ology to  warrant  any  conclusions  })eing  drawn. 

Comment.  There  are,  then,  two  distinct  theories  that  have  been 
advanced  to  explain  the  etiology  of  this  complication:  (1)  bacterial 
and  (2)  chemical.  On  the  basis  of  the  bacterial  origin  it  may  be 
stated  that  in  a  small  group  of  cases  microorganisms  have  been 
cultured  from  the  inflamed  pericardium.  These  organisms  are  of 
the  same  nature  as  those  foimd  by  Hexner  in  the  general  and  local 
infections  of  chronic  renal  disease.  Furthermore  the  characteristic 
response  to  infection  is  shown  by  the  presence  of  polynuclear  leuko- 
cytes in  the  pericardium  or  pericardial  fluid.  This  histology  of  the 
infected  cases  is  demonstrated  in  the  present  series  and  in  the 
infected  cases  reviewed  in  the  literature.  The  evidence  seems 
definite  that  in  a  small  proportion  of  cases  infection  is  the  cause  of  "^he 
pericardi+is. 

In  support  of  the  chemical  origin  of  the  complication,  the  greatest 
argument  is  perhaps  the  existence  of  cases  that  have  been  found 
sterile  after  carefid  culture.  Not  only  have  aerobic  and  anaerobic 
cultures  been  made  on  very  diverse  media,  but  the  pericardial  fluid 
has  been  injected  into  animals,  subcutaneously  and  intraperitoneally, 
with  negative  results.  An  additional  important  consideration  is  the 
non-infectious  nature  of  the  toxemia.  The  presence  of  a  marked 
elevation  in  blood  urea  has  been  commented  upon  by  French 
observers.  Our  results  confirm  the  nitrogen  retention  and  show  in 
addition  that  there  is  simultaneously  a  notable  acidosis  and  that 
both  findings  are  present  at  the  onset  of  the  pericarditis.  The 
secondary  anemia  was  constantly  present  and  generally  severe. 
The  tendency  to  hemorrhage  was  a  conspicuous  feature.  As  further 
e^•idence  the  differing  pathological  histology  of  the  sterile  group 
may  be  stressed.  The  pericardium  of  the  sterile  cases  showed  no 
infiltration  with  polynuclear  leukocytes,  but  instead  the  presence 
of  mononuclear  leukocytes,  or,  infrequently,  no  cellular  infiltration 
whatever.  The  remainder  of  the  cases  not  cultured  showed  the 
pathological  characteristics  of  the  sterile  group.  This  histology  of 
the  sterile  group  finds  partial  confirmation  in  the  literature.  In 
Chatin's  carefully  described  case,  mononuclear  infiltration  in  the 
pericardium  is  fully  noted;  not  so  the  cases  from  Banti's  clinic,  in 
which,  however,  the  histology  is  incompletely  given.  The  presence 
of  round  cells  in  an  inflammatory  area  brings  forth  the  possibility 
of  a  tuberculous  etiology.  Tuberculosis  of  the  pericardium  is  not 
uncommon.  Howe^•er,  this  was  not  the  pathology  here.  The  mono- 
nuclear leukocytes  were  more  likely  to  be  scattered  than  localized ; 
there  were  no  tubercles,  giant  ceUs  or  characteristic  granulation 
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tissue.  The  suggestion  of  a  chemical  irritant  as  cause  of  the  majority 
of  the  cases  is  thus  entirely  compatible  with  the  chemical  nature  of 
the  toxemia  and  with  the  bacteriology  and  pathology  of  the  condition. 
A  clear-cut  example  of  a  pericarditis  of  non-infectious  and  therefore 
chemical  origin  is  found  in  the  acute  pericarditis  that  follows  infarc- 
tion of  heart  muscle. 

The  possibility  that  both  factors  may  have  been  present  in  an 
individual  case  presents  itself.  A  pericardium  previously  inflamed, 
in  response  to  a  chemical  agency,  may  finally  become  the  seat  of  a 
terminal  infection.  For  this  reason  sharp  division  of  the  cases  may 
not  always  be  possible.  Case  No.  23  may  be  mentioned  as  perhaps 
an  example  and  the  facts  briefly  outlined.  In  this  case  the  peri- 
cardium showed  a  mononuclear  infiltration,  whereas  the  pericardial 
fluid  contained  pus  and  numerous  cocci.  The  culture  gave  a  pure 
streptococcus  representing  apparently  a  terminal  infection.  And 
yet  the  patient  had  had  pericarditis  for  two  and  a  half  months  before 
death.  None  of  the  other  infected  cases  lived  longer  than  seven 
days  and  the  average  was  less  than  four  days.  Of  the  proved  sterile 
cases,  three  were  diagnosed  and  the  average  length  of  life  after  the 
onset  of  pericarditis  was  over  ten  days.  The  remainder  of  the  cases 
fell  pathologically  into  the  sterile  group  and  gave  a  considerably 
longer  duration  of  life.  The  paucity-  of  the  proved  cases  and  the 
complexity  of  the  other  findings  limit  the  value  of  further  compari- 
sons. 

Summary.  1 .  A  description  is  given  of  the  clinical  and  laboratory 
characteristics  of  a  group  of  30  cases  of  chronic  nephritis  at  the 
time  of  development  of  an  acute  pericarditis.  A  marked  nitrogen 
retention  in  the  blood,  a  constantly  present  acidosis,  a  high  blood- 
pressure,  severe  secondary  anemia  and  a  tendency  to  hemorrhage 
were  conspicuous  features. 

2.  It  is  pointed  out  that  pericarditis  is  not  a  terminal  complica- 
tion in  the  sense  that  it  always  terminates  the  life  of  the  patient. 
The  average  duration  of  life  after  the  onset  of  the  pericarditis  was 
twenty-nine  days.  Excluding  a  patient  that  lived  one  year  there- 
after the  average  figure  was  sixteen  days. 

3.  Death  in  many  of  these  cases  did  not  seem  linked  with  an 
advancing  heart  failure  or  to  the  acidosis,  but  rather  to  the  progres- 
sive retention  of  nitrogen  in  the  blood. 

4.  Except  in  one  case  the  diagnosis  was  made  by  the  presence  of 
pericardial  friction  and  not  by  the  signs  of  eft'usion.  The  diagnosis 
was  made  clinically  in  90  per  cent  of  the  cases. 

5.  In  4  cases  direct  culture  of  the  pericardium  >  ieliled  ])yogeuic 
organisms.  In  4  other  cases  culture  of  the  jKTicaniium  was 
sterile.  In  the  infected  cases  the  cellular  infiltration  of  the  peri- 
cardium was  predominantly  of  the  poly  nuclear  type;  in  the  sterile 
cases  the  infiltration  was  predominantly  of  mononuclear  t>T)e. 
The  cases  in  which  the  pericardium  was  not  cultured  show«>(l  the 
pathological  characteristics  of  the  sterile  group. 
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6.  Reasons  are  given  for  believing  that  the  majority  of  cases  of 
pericarditis  in  chronic  nephritis  are  of  non-infectious  origin.  The 
assumption  of  a  chemical  irritant  as  cause  of  the  complication  is 
entirely  compatible  with  the  chemical  toxemia  of  the  patient  and 
with  the  bacteriological  and  pathological  findings  in  the  pericardium. 

7.  A  small  group  of  cases  exists  in  which  frank  infection  of  the 
pericardium  is  present.  It  is  believed  that  the  pericarditis  in  this 
group  is  generally  of  true  infectious  etiology.  The  possibility  is 
present,  however,  that  the  complication  may  sometimes  be  of 
chemical  origin  and  the  inflamed  pericardium  become  secondarily 
infected. 

I  am  greatly  indebted  to  Dr.  Longcope  for  his  kind  help  and 
many  suggestions  during  the  preparation  of  this  paper.  I  wish  to 
thank  Dr.  Jobling  for  the  use  of  the  pathological  material  and  Dr. 
Zinsser  and  Dr.  Humphreys  for  the  use  of  the  bacteriological  notes. 
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Four  years  liave  now  elapsed  since  the  lute  Professor  Sannul  .1. 
Meltzer  announced  the  effect  that  niajinesinni  sulphate  produced 
on  the  duodenum  and  on  Oddi's  si)hincter  of  the  conunon  duct  when 
locnlly  intnxhu'cd.'  and  four  years  have  likewise  elapsed  since  this 

*  Read  before  the  Section  on  Ciastro-tuitorology  and  I'roclology  of  the  American 
Medical  Association,  Boston,  Mass.,  .June  9.  1921 
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observation  of  Meltzer's  ^vas  applied  clinically  by  means  of  the 
duodenal  tube  in  the  diagnosis,  and,  later,  in  the  treatment  of 
diseases  of  the  biliary  tract.  Around  this  has  gradually  l)een  built  up 
a  method  of  non-surgical  drainage  of  the  duodenobiliary  tract  which 
has  already  been  proved  to  have  great  merit  in  diagnosis  and  is 
being  proved  to  have  a  great  field  of  usefulness  in  treatment.  ^Much 
of  the  evolution  of  the  technical  details  of  this  method  have 
been  published  in  earlier  papers  ^,  ■*,  ^,  ^,  *,  '".  A  certain  period  of 
time  must  elapse  before  an  estimate  of  this  method  of  treatment 
can  be  properly  made.  During  the  past  year  a  number  of  articles 
have  been  published  A^hich  indicate  that  there  is  a  general  and 
widespread  interest  in  this  work.  Broun"  has  favorably  rej^orted 
his  results  in  a  series  of  some  70  cases,  the  method  being  used 
principally  for  diagnosis.  Einhorn^^  in  a  paper  dealing  with  the 
action  of  various  salts  when  introduced  into  the  duodenum  has 
attempted  to  put  forward  'another  explanation  for  the  color  changes 
following  the  installation  of  magnesium  sulphate.  In  this  article 
he  has  carefully  noted  the  changes  in  the  physical  and  clinical 
j)roperties  of  the  bile  obtained,  but  we  believe  he  has  entirely  mis- 
interpreted their  meaning.  If  Dr.  Einhorn  will  follow  our  technic 
in  detail  or  improve  his  own  we  feel  convinced  thac  as  his  personal 
experience  with  this  method  enlarges  he  will  satisfy  himself  that  our 
original  premises  are  correct.  Smithies^^  in  a  very  complete  paper 
has  presented  his  favorable  attitude  toward  the  usefulness  of  this 
method  of  non-surgical  drainage  as  an  aid  to  both  diagnosis  and 
treatment.  Recently,  Whipple'^  has  written  on  it  from  the  surgical 
viewpoint  and  has  emphasized  its  value  as  an  aid  to  preoperative 
diagnosis.  Also  reference  to  this  method  can  be  found  in  chapters 
by  Sir  Humphrey  Rolleston  on  gall-tract  diseases  which  appear  in 
the  Oxford  Loose-leaf  Systetn  of  Medicine. 

Still  more  recently  Simon^*^  presented  his  experiences  with  this 
method,  both  diagnostically  and  therapeutically,  and  reports  most 
favorably  on  it.  His  paper  was  thoroughly  discussed  and  those 
familiar  with  the  method  appear  to  endorse  it  most  strongly. 

Finally,  Crohn,  Reiss  and  Radin^"  have  presented  the  results  of 
their  investigations  into  the  premises  upon  which  the  rationale  of 
this  method  is  based  and  have  taken  exception  to  some  of  the  views 
we  have  expressed.  We  welcome  the  appearance  of  such  a  paper 
because  it  reflects  a  true  investigative  spirit  and  an  attempt  at  a 
logical  interpretation  of  the  experimental  data  which  they  collected. 
Their  contribution  is  too  long  to  admit  of  free  discussion  in  this 
paper  and  so  important  as  to  require  a  detailed  reply  which  will 
be  published  elsewhere.  They,  however,  conclude  this  paper  as 
f  ollow^s : 

"While  we  have  not  succeeded  in  utilizing  the  diagnostic  test  of 
Lyon  for  the  identification  of  chronic  gall-bladder  disease  we  think 
that  the  subject  is  entitled  to  much  consideration  and  thought." 

vol..  163,  NO.  1.— jANrART,  1922  3 
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We  believe  that  now  sufficient  water  has  run  under  the  bridge  to 
evakiate  the  position  that  this  method  of  non-surgical  biliary  drain- 
age occupies  today  and  to  further  predicate  our  views  as  to  certain 
possibilities  it  possesses  for  future  endeavor.  To  this  end  we 
have  undertaken  an  intensive  study  of  100  consecutive  cases  of 
gall-tract  disease  observed  in  private  practice,  starting  from  a 
period  when  the  technic  of  this  method  had  become  perfected  and 
carrying  each  case  through  a  proper  length  of  time  so  that  it  might 
be  judged  fairly  on  its  own  merits  as  an  individual  case. 

The  records  of  these  patients  were  very  carefully  analyzed  from 
305  tabulated  points  of  view,  embracing  etiology,  symptomatology, 
physical  examination  of  the  entire  gastro-intestinal  tract  and  the 
common  routine  and  various  special  methods  of  clinical  examination. 
Thirty-one  of  them  were  studied  by  the  roentgen  ray  and  35  of  them 
by  a  careful  review  of  the  findings  of  previous  abdominal  laparo- 
tomies, 17  of  which  were  operations  or  reoperations  upon  the  biliary 
tract  itself.  These  17  laparotomies  represented  gall-tract  operations 
done  on  12  patients,  4  of  whom  had  been  operated  upon  twice  and 
1  patient  three  times,  and  all  12  of  them  were  complaining  bitterly 
of  symptoms  still  referable  to  the  upper  right  quadrant.  Eight  of 
these  100  cases  we  referred  for  operation  or  reoperation  upon  the 
gall  tract  and  in  each  one  our  preoperative  diagnostic  findings  were 
confirmed  in  detail.  Twenty-two  of  them  had  had  their  appendices 
previously  removed.  Pinally  all  were  studied  and  restudied  in  the 
light  of  the  direct  evidejice  furnished  by  the  cytology,  chemistry 
and  bacteriology  of  the  bile  and  the  manner  of  its  delivery  into  the 
duodenum  and  by  the  reactions  on  the  individual  patient  of  this 
non-surgical  method  of  biliary  drainage.  These  various  procedures 
provided  the  planks  in  the  diagnostic  platform.  Ninety-four  of 
these  100  cases  were  carried  through  a  course  of  treatment  by  us 
and  these  cases  particularly  were  critically  analyzed  and,  where  there 
was  any  reasonable  doubt,  the  end-result  was  entered  against  us  as 
being  unsuccessful  rather  than  successful. 

We  propose  in  this  paper  to  point  out  some  of  the  lessons  we  ha\e 
learned  in  regard  to  the  importance  of  securing  certain  historical, 
physical,  laboratory  and  technical  data  as  a  necessity  in  properly 
diagnosing  and  classifying  cases  of  gall-tract  disease  (with  or  without 
complications)  as  a  firs'"  step  in  a  decision  for  or  against  their 
management  by  surgical  or  non-surgical  methods;  to  point  out  some 
of  the  lessons  we  have  learned  both  for  and  against  the  therapeutic 
effectiveness  of  non-surgical  biliary  drainage;  to  point  out  some  of 
our  impressions  both  for  and  against  the  effectiveness  of  surgical 
procedures  as  examplified  in  the  cases  studied,  and,  finally,  to  pre- 
sent some  of  our  views  as  to  future  problems  of  biliary-tract  disease 
which  must  be  worked  out. 

In  a  critical  study  of  the  very  excellent  paper  by  Choyney'  on  the 
"Diagnosis  of  Gall-bladder  Disease"  we  wen*  very  nuich  inii)rcssed 
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with  the  favorable  case  he  (entirely  unwittingly)  made  for  the  value 
of  our  method  of  studying  the  upper  right  quadrant  group  of  patients 
by  duodenobiliary  drainage,  as  one  of  us  has  previously  advocated. 
Any  impartial  reader  of  Cheyney's  paper  will  probably  realize  that 
he  has  truly  stated  the  facts  in  regard  to  his  classification  of  his  first 
three  groups,  based  upon  a  diagnosis  determinable  alone  upon  a 
carefully  taken  history,  physical  examination  amplified  by  the  roent- 
gen ray  and  the  simpler  routine  laboratory  studies  of  the  stomach 
and  the  stools. 

Permit  us  to  quote  from  and  comment  on  a  paragraph  from  this 
paper.  He  says:  "Thus  in  Group  1  of  gall-bladder  histories 
recurring  attacks  of  biliary  colic  (italics  are  our  own)  characterize 
the  story,  with  good  health  between.  In  Group  2  stomach  sjTnp- 
toms  play  a  prominent  part  but  the  colic  attacks  (italics  are  are 
own)  still  form  the  diagnostic  featrue.  In  Group  3  the  stomach 
symptoms  preponderate,  colic  (italics  are  our  own)  has  disappeared 
and  the  gall-bladder  sNTnptoms  have  quieted  down  to  minor 
importance." 

Comment.  These  cases  are  all  manifestly  late  cases  in  the  sense  of 
having  already  reached  the  formed  calculus  stage  as  demonstrated 
operatively  in  the  finding  of  gall-stones  in  each  of  the  illustrative 
cases  Dr.  Cheyney  has  selected  or  they  are  late  cases  in  the  associa- 
tion of  formed  pathology,  such  as  thickened  gall-bladder  or  duct 
walls,  inflammatory  adhesions  or  involvement  of  the  pancreas, 
duodenum  and  their  lymph  nodes.  These  are  the  easy  (/all-bladder 
cases  to  diagnose  and  they  are  easy  because  we  diagnose  them  too  late 
to  accom2)lish  anything  except  by  surgical  measures. at  some  ri^k  to  the 
patient  and  often  too  late  to  jjermit  the  surgeon  to  apply  corrective 
surgery  which  icill  be  permanent  in  its  good  results  for  the  patient. 

Cheyney  further  saj's,  "In  Group  4  there  are  no  symptoms  but 
those  produced  by  the  stomach,  over  months  or  j'ears,  and  the 
gall-bladder  speaks  only  vicariously,  calling  no  attention  directly 
to  itself." 

Comment.  This  is  the  important  group  to  recognize  in  this  stage 
of  precalculous  formation  and  prepathology.  We  must  learn  to 
diagnose  this  group  if  we  desire  to  advance  our  present  status  of 
management  of  gall-bladder  disease,  and  we  can  learn  to  do  so  by 
utilizing  the  intimate  and  direct  diagnostic  measures  which  have 
been  emphasized  in  earlier  papers  and  not  wait  for  the  UKMiths  or 
3'ears  to  pass  during  which  stones  are  forming  and  inflammatory 
adhesions  being  developed.  Diagnosed  at  this  stage  many  cures  can 
he  accomplished  therapeniically  by  this  method  without  haring  later 
recourse  to  surgery. 

Finally,  Cheyney  says:  "There  should  really  be  a  Group  5 
described  where  the  gall-bladder  contains  stones  but  gives  rise  to  no 
sj-mptoms  of  any  kind  until  either  some  sudden  attack  of  pain  or 
operation  performed  for  some  other  ailment  reveals  cholelithiasis. 
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But  these  cases  sooner  or  later  develop  symptoms  that  put  them  into 
one  of  the  four  groups  described,  and  thev  cannot  be  diagnosed  until 
they  do." 

Comment.  "With  this  we  would  like  to  emphatically  disagree. 
They  can  be  diagnosed,  but  not  by  the  analysis  of  the  history  or  the 
physical  examination,  not  by  the  forty-live  minute  test  meal  extrac- 
tion nor  by  the  roentgen-ray  examination  unless  it  is  unequivocally 
positive.  This  group  of  so-called  quiescent  stones  is  necessarily 
also  a  late  stage  which  has  gone  entirely  unrecognized  in  its  forma- 
tive period,  and  we  believe  many  cases  of  this  group,  as  well  as  of 
Group  4,  may  in  the  future  be  included  in  the  class  of  preventive 
medicine  if  more  patients  were  routinely  studied  and  treated  by  this 
method.  Certainly  all  cases  which  give  in  their  histories  suggestive 
etiological  factors  such  as  typhoid  fever,  influenza,  chronic  bronchitis, 
tonsillitis  recurrens,  chronic  nasopharyngitis,  sinusitis  or  oral  sepsis 
should  have  such  a  study  made.  Also  those  patients  require  such  a 
study  who  give  a  history  of  catarrhal  jaundice  and  also  perhaps 
more  particularly,  those  who  have  a  progressive  brownish  pig- 
mentation of  the  skin  and  who  frequently  show  some  jaundice  of 
the  sclera  and  of  the  hard  palate  or  who  may  have  the  spider-web 
like  tracings  of  capillary  anastomoses  of  the  collateral  portal  circula- 
tion just  above  the  costal  margin  or  who  may  have  multiple  telangio- 
mas.  This  group  of  cases  is  too  frequently  overlooked  and  the  skin 
pigmentation  will  be  frequently  found  due  to  chronic  poisoning  from 
static  bile  within  the  gall-bladder  or  within  the  smaller  bile  ducts 
around  the  liver  lobules  or  due  to  poisoning  from  the  waste  products 
filtered  out  from  the  portal  circulation  by  the  liver  and  excreted  in 
the  bile;  but  poisonous  products  svhich  are  again  reabsorbed  into  the 
portal  system  and  carried  back  to  a  liver  whose  cells  are  becoming 
more  and  more  fatigued  by  the  endless  load  thrown  upon  them  until 
they  ultimately  fail  to  secrete  a  bile  normal  in  its  chemistry.  Among 
this  group  will  be  found  many  cases  of  migraine,  with  or  without 
biliousness,  who  have  become  victims  of  cholagogue  laxative  habits. 
Many  cases  of  unsuspected  duodenitis  and  of  ileocolitis  and  sig- 
moiditis are  among  this  group,  as  well  as  many  cases  whose  appen- 
dices have  been  removed  but  who  still  continue  to  complain  of 
gastro-intestiinl  dyspepsias  of  vague  and  n()ndescri])t  types.  Here, 
too,  lie  many  cases  of  chronic  Aisceroj)tosis  with  static  bile  from 
l)artial  obstruction  due  to  traction  on  supporting  peritoneal  attach- 
ments in  the  upper  right  cjuadraut.  We  believe  that  many  of  these 
types  of  cases  may  be  like  those  found  in  Cheyney's  fourth  and  fifth 
groups.  Most  of  these  cases  can  lie  diagnosed  as  having  iuliary 
tract  disease,  but  only  by  an  intimate  study  of  the  chemistry. 
])liysical  properties  and  the  cytology  and  bacteriology  of  tiie  gastro- 
(luodenobiliar>-  fluids  when  analyzed  with  and  balanced  against 
the  evidence  or  d.itji  obtained  by  history  and  physical  and  labora- 
tory examinations.  It  is  not  so  difficult  but  th;it  it  may  l)e  inasttTcd 
by  any  clinician  who  maintains  a  properly  t'unclioning  workshoj). 
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We  trust  that  Dr.  Cheyney  will  understand  that  the  above 
comments  are  not  intended  in  any  sense  as  derogatory  to  him. 
His  paper  enhances  his  reputation  as  an  able  clinician.  We  feel 
that  these  comments  are  necessary  to  drive  home  the  point  of  the 
great  need  of  establishing  earlier  means  of  correctly  diagnosing 
gall-tract  disease,  thereby  giving  us  a  better  chance  to  throttle  it  in 
its  infancy  rather  than  in  the  old  age  of  its  life-cycle.  This  we 
firmly  believe  is  possible  by  the  careful  and  painstaking  application 
of  this  method. 

In  our  series  of  100  consecutive  gall-tract  cases  so  studied  we 
founfl  27  per  cent  of  clean-cut  gall-bladder  syndromics,  4  per  cent 
of  gall-stone  syndromics,  22  per  cent  of  a  mixed  sAiidrome  (gall 
tract,  duodenum,  appendix  and  colon),  whereas  47  per  cent  pre- 
sented only  a  vague  atypical  dyspepsia  with  or  without  })iliousness. 
Eighty-eight  per  cent  of  these  47  cases  showed  an  unsuspected 
masked  infection  of  the  duodenobiliary  zone,  among  whom  50  per 
cent  showed  streptococcic  infection.  Of  these  100  cases  32  of  them 
could  have  been  readily  diagnosed  as  gall-tract  disease  if  studied 
only  in  the  light  of  the  history  and  physical  examination,  supple- 
mented by  roentgen-ray  examination  and  by  our  usual  gastro- 
intestinal methods;  whereas  68  per  cent  of  them  would  have  failed 
of  such  diagnosis  except  by  means  of  direct  cytology,  bacteriology 
and  chemistry  of  the  bile. 

Here,  then,  is  one  lesson  in  diagnosis  we  ha\e  learned,  and  that 
the  diagnoses  were  correct  was  proved  by  the  subsequent  results  of 
the  plan  of  treatment  employed.  It  is  not  our  purpose  now  to  go 
into  the  minutiae  of  diagnosis  which  has  been  emphasized  in  previous 
papers,  but  rather  to  present  the  field  of  treatment  by  duodeno- 
biliary drainage  and  some  of  the  lessons  it  has  taught  us. 

We  rather  take  it  for  granted  that  most  of  you  are  aware  of  the 
inception  and  development  of  this  method  of  more  intmiately 
approachiiig  the  diagnosis  into  diseases  and  disorders  of  the  biliary 
tract  and  that  you  are  now  familiar  with  the  possibilities  of  treating 
successfully  by  this  non-surgical  method  of  biliary-tract  drainage 
many  of  the  earlier  and  some  of  the  later  states  of  gall-bladder  and 
duct  disease. 

IMerely  to  refresh  your  memories  let  me  recall  to  you  that  the 
fundamental  basis  of  this  method  springs  from  the  discovery  of  the 
late  Professor  Samuel  J.  Meltzer,^  of  the  Rockefeller  Institute,  of 
the  fact  that  a  solution  of  magnesium  sulphate  when  introduced 
locally  into  the  duodenum  will  relax  the  tonus  of  the  duodenal  wall 
and  the  sphincter  (Oddi's  muscle)  of  the  common  bile  duct,  and  that 
almost  simultaneously  with  this  relaxation  the  gall-bladder  will 
expel  its  fluid  contents,  partially  or  wholly,  into  the  duodenum. 
In  previous  papers  one  of  us  has  pointed  out  the  usual  sequence  of 
bile  flow  from  the  various  components  of  the  biliary  system,  anrl  the 
method  adopted  for  the  recovery  of  this  fluid  for  chemical,  bacterif)- 
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logical  and  cytological  examinations  relative  to  developing  a  new 
method  of  detailed  diagnosis  and  as  a  direct  check  on  the  progress 
and  efficiency  of  treatment. 

It  is  now  our  privilege  to  come  before  this  meeting  and  declare 
more  positively  our  belief  that  it  is  now  possible  by  this  non-surgical 
method  to  drain  the  gall-bladder  and  biliary  ducts  of  their  fluid 
contents,  within  certain  limits,  to  which  attention  has  been  called 
in  previous  papers.  In  the  last  of  these  papers  thus  far  published 
the  scope  of  this  method  was  summed  up  as  at  present  developed, 
first  as  a  means  of  diagnosis  of  biliary  diseases  to  supplement  the 
usual  clinical  methods  of  diagnosis  and  help  given  us  in  many  cases 
by  the  roentgenologist;  secondly,  as  an  alternative  method  of  treat- 
ment of  many  types  of  gall-bladder  and  duct  disease  in  which  there 
arises  a  question  of  opinion  as  to  whether  surgery  is  or  is  not 
emphatically  and  immediately  indicated;  and,  thirdly,  as  a  siqjple- 
mentary  method  of  postoperatively  continuing  the  surgical  principles 
of  drainage  in  those  cases  incompletely  cured  by  surgical  means 
alone. 

As  a  result  of  four  years  of  practical  application  of  this  method  of 
diagnosis  and  treatment  of  biliary-tract  disease  in  a  series  of  over 
400  cases, we  can  most  earnestly  express  our  belief  that  it  is  now  a 
proved  and  rational  method  in  the  successful  treatment  of  early 
cases,  and  is  possessed  of  great  possibilities  of  future  development  in 
the  prevention  and  control  of  many  of  the  later  and  more  severe 
states  of  disease  of  the  biliary  tract,  and  we  trust  it  may  hopefully 
be  extended  to  certain  diseases  of  the  liver,  of  the  pancreas  and  of 
some  of  the  more  serious  of  the  problem  diseases  of  internal  medicine. 
Future  papers  will  be  devoted  in  part  to  a  discussion  of  some  of  the 
results  of  an  extension  of  this  study  into  this  larger  field. 

At  this  time  we  will  not  enter  into  a  discussion  of  the  principles 
and  method  of  draining  the  gall-bladder  except  to  have  you  refer 
briefly  to  this  chart  of  the  biliary  system  which  hangs  before  you. 
We  believe  that  the  sphincter  of  Oddi  normally  is  closed  during  the 
inter-digestive  phase  and  that  it  opens  in  response  to  the  stimulus 
of  food  chemistry.  Then  according  to  the  law  of  contrary  innerva- 
tion ])ropoun(led  by  Dr.  INIcltzer^  the  gall-liladdcr  em])ties  itself 
partially  or  wholly  of  its  contents.  The  volume  of  bile  expelled 
by  the  gall-bladder  most  probably  depends  upon  the  state  and  com- 
position of  gastric  food  chemistry  reaching  the  duodenum  if  the 
experiments  of  Rost^^  are  correct.  It  is  by  studying  the  departure 
from  the  normal  ])hysi()logical  seciuence  of  events,  as  seen  to  follow 
the  local  a])plication  of  nuignesium  sulphate  to  the  duodenum,  as 
well  as  by  a  stud>'  of  the  gross  and  microscopic  apjiearance,  the 
bacteriology  and  the  pliysiological  chemistry  of  the  recovered  bile, 
that  Ave  arrive  at  definite  conclusions  relative  to  the  state  of  the 
biliary  ai)|)iiratns,  both  as  regards  its  ])hysiology  and  ])athol(\i;y. 

The  first  angle  from  which  these  cases  were  studied  was  from  that 
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of  previous  operation.  It  was  found  that  o")  cases  had  Ijccmi 
abdominally  operated  on  prior  to  the  })resent  study.  Of  these  12 
had  underuone  ,u;all-l)la(lder  surgery,  9  of  them  accompanied  by 
appendectomy  and  lo  had  had  appendectomies  independent  of  this 
gall-bladder  surgery.  After  reviewing  the  12  ])ostoperati\e  cases  of 
gall-bladder  surgery  to  determine  residual  infection  it  was  found 
that  positi^•e  bacteriology  could  be  demonstrated  in  the  biliary 
tract  in  62  per  cent  of  the  cases  in  which  a  cholecystectomy  had  been 
done  and  in  100  per  cent  of  the  cases  in  which  cholecystostomy  had 
been  practised.  In  this  small  series,  then,  it  would  seem  that 
cholecystectomy  is  the  operation  of  choice,  considering  only  for  the 
moment  the  question  of  residual  infection.  From  the  abo\'e  it  will 
be  seen  that  surgery  in  the  first  place  failed,  in  a  too  large  percentage 
of  cases,  to  free  the  biliary  system  of  infection;  and,  in  the  second 
place,  either  failed  to  remove  the  primary  focus  causing  multiple 
secondary  foci  or  failed  to  recognize  the  early  stages  of  biliary-tract 
infection  and  proceeded  to  remove  the  appendix  alone. 

The  next  point  considered  in  our  study  was  the  question  of 
attempting  to  find  the  primary  source  of  the  infection  which 
had  caused  the  gall-tract  disease.  We  have  felt  for  a  long  time 
that  infection  in  the  upper  respiratory  and  digestive  tracts  is 
very  frequently  responsible  for  many  of  the  acute  or  chronic 
conditions  in  the  tract  below.  The  six  principal  points  of  primary 
focal  infection  we  found  to  be  in  the  tonsils,  gums  or  teeth,  the 
posterior  nares,  sinuses  or  the  bronchial  tree.  The  five  principal 
secondary  foci  are  the  stomach,  the  duodenum,  the  gall-bladder, 
the  appendix  and  the  rectosigmoid  colon.  These  may  })e  in\'olved 
singly,  all  together,  or  in  series,  but  surgical  or  medical  treatment 
directed  to  any  one  of  them  alone  will  not  preclude  a  recurrence  or 
later  development  of  trouble  at  one  of  the  other  sites  unless  the 
primary  source  of  the  infection  is  eradicated.  Reviewing  our 
operated  group  of  patients  from  the  standpoint  of  present  or 
previous  infection  we  found  that  in  the  12  cases  previously  operated 
on  we  are  able  to  demonstrate,  by  cultural  methods,  infection  still 
present  in  the  gall  tract  in  9  cases.  Of  the  12  cases  we  found  that 
10  of  them,  in  addition,  showed  pathogenic  focal  infection  in  the 
tonsils,  teeth  or  sinuses.  Of  the  4  other  cases  whose  biliary  tract 
had  been  previously  been  operated  1  of  them  was  an  exploratory 
cholecystotomy  alone  and  3  were  for  the  release  of  gall-bladder 
adhesions  alone.  Here,  of  course,  there  was  no  surgical  attempt  to 
remove  infection  and  therefore  these  cases  must  be  excluded  from  this 
angle  of  analysis.  Of  84  cases  whose  biliary  tract  had  not  been 
previously  operated  upon  we  could  classify  all  of  them  as  having 
various  grades  of  cholecystitis,  and  that  24  of  these  84  cases  gave 
evidence  by  the  tuning-fork  or  by  roentgen-ray  examination  of  the 
presence  of  adhesions.  Lastly,  14  cases  could  be  classified  as  having 
gall-stones  in  an  active  or  quiescent  stage.     Analyzing  our  84  cases 
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of  non-operated  gall-tract  disease  tor  residual  focal  infection  Ave  found 
39  shoAved  abscessed  or  suspiciously  capped  teeth;  29  cases  had  in- 
fected tonsils;  18  cases  had  pyorrhea;  17  cases  had  postnasal  dis- 
charge, 3  of  Avhich  were  proved  sinus  infection;  6  cases  had  chronic 
bronchorrhea ;  and  4  cases  had  chronic  otitis  media.  Several  of 
these  cases  combined  two  or  more  points  of  infection. 

We  will  not  confuse  you  with  figures  relative  to  a  discussion  of  the 
associated  functional  disturbances  of  the  gastro-intestinal  tract 
found  in  the  series  of  patients,  except  to  say  that  in  the  14  cases  of 
proved  or  probable  cholelithiasis  57  per  cent  showed  the  gastric 
acidity  by  the  fractional  method  either  markedly  reduced  or  absent 
and  21  per  cent  showed  hyperacidity;  but  in  those  cases  in  which 
gall-stones  could  be  reasonably  excluded  we  found  the  gastric  acidity 
reduced  in  only  34  per  cent  and  absent  in  none,  whereas  41  per  cent 
in  this  group  showed  hyperacidity.  In  this  respect  our  study 
confirms  the  findings  of  other  investigators  who  have  formulated  a 
belief  that  a  normal  or  increased  acidity  is  a  laboratory  datum 
supporting  a  clinical  assumption  of  cholecystitis  as  against  chole- 
lithiasis. This  is  in  accord  with  the  experimental  evidence  of  Rost 
that  the  best  normal  physiological  stimulus  to  the  discharge  of  gall- 
bladder bile  lies  in  a  gastric  chemistry  rich  in  proteose,  peptones 
and  albumoses.  Such  conversion  is  only  afforded  by  a  normal  or 
increased  gastric  juice.  Therefore  in  the  subacid  or  anacid  gastric 
states  the  gall-bladder  bile  is  more  liable  to  become  static  and 
crystals  are  thrown  out  of  solution.  This  is  the  potential  stone  or 
precalculous  state.  If  mucosal  inflammation  or  infection  be  added 
the  formation  of  gall-stones  is  accelerated. 

Analyzing  the  possibility  of  multiple  infection  of  the  gastro- 
intestinal tract  we  found  that  22  patients  who  had  preAiously  had 
their  appendix  removed  (9  of  which  were  in  conjunction  with  biliary- 
tract  surgery)  still  showed  evidence  of  residual  infection  of  the  gall 
tract;  that  21  cases  gave  clinical  evidence  of  appendicitis  with 
proved  infection  of  the  gall-bladder;  that  3  cases  showed  a  lesion  of 
the  gall-bladder  associated  with  tluodenal  ulcer;  and  that  4  cases 
suggested  associated  lesions  of  the  gall-bladder,  the  duodenum  and 
the  appendix.  A  good  many  of  these  cases,  also,  had  inflammation 
of  the  rectosigmoid,  but  were  not  specifically  tabulated. 

The  question  of  the  significance  of  biliary  regurgitation  into  the 
fasting  stomach  is  one  that  has  always  interested  us  and  we  have 
come  to  feel  that  frank  biliary  regurgitation  is  evidence  of  a  dis- 
turbed physiology  of  the  duodenobiliary  mechanisnu  In  the  first 
I)lace  we  believe  the  sphincter  of  Oddi  should  be  dosed  excei)t 
during  the  digestiAe  cycle,  and,  in  the  second  place,  that  reversed 
peristalsis  should  not  occur  normally  in  the  fasting  duodenum  with 
certain  exceptions  not  to  be  discussed  here.  In  this  study  we  found 
that  of  the  cases  with  previous  gall-bladder  surgery  71  per  cent 
showed  both  fasting  and  digesting  biliary  regurgitation  as  against 
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47  per  cent  of  fasting  and  23  per  cent  of  digesting  regurgitation  in  the 
non-operated  cases.  From  this  it  would  seem  that  operation  on  the 
gall-bladder  very  definitely  disturbed  the  physiology  of  this  segment 
of  the  gastro-intestinal  tract.  In  addition  it  has  been  proved 
experimentally  on  animals,  and  by  clinical  experimental  study  of 
these  postoperative  gall-bladder  cases,  that  surgery  in  each  instance 
has  destroyed  the  contrary  inner\ation  of  the  gall-bladder  and  Oddi's 
sphincter  and  has  changed  the  normal  physiologically  intermittent 
discharge  of  bile  into  the  duodenum  into  a  pathologically  con- 
tinuous one,  Avith,  in  many  instances,  harmful  results,  notably  a 
severe  and  intractable  diarrhea.  All  of  this  series  of  patients  had 
complaints  referable  to  the  gastro-intestinal  or  biliary-tract  systems, 
but,  in  addition  to  these  localizing  symptoms,  a  very  large  number 
(approximately  50  per  cent)  gave  a  history  of  symptoms  suggesting 
focal  infection  or  of  autointoxication,  the  most  prominent  being  easy 
fatigue,  nausea,  headache,  dizziness  and  backache.  In  54  of  these 
100  cases  the  physical  findings  in  the  upper  right  quadrant  were 
entirely  negative;  in  46  definite  tenderness,  muscle  spasm  or  rigiditj' 
could  be  demonstrated.  There  was  no  instance  of  palj^able  gall- 
bladder in  the  series.  The  average  duration  of  ill  health  in  these 
patients  was  eight  years.  Of  this  whole  series  positive  bacteriology 
was  demonstrated  in  93  cases;  the  material  obtained  was  sterile  in 
4  cases  and  no  material  was  obtained  in  3  cases.  Of  the  93  cases 
with  positive  bacteriology  the  streptococcic  group  was  isolated  in 
50  per  cent,  staphylococci  in  25  per  cent.  Bacillus  coli  in  15  per  cent. 
Bacillus  subtilis  in  8  per  cent.  Bacillus  pyocyaneus  in  1  per  cent 
and  Bacillus  typhosus  in  1  per  cent. 

We  would  allude  to  one  other  fact  brought  out  from  our  study,  and 
that  is  the  importance  of  recognizing  catarrhal  inflammatory  or 
infected  states  of  the  duodenum,  independent  of  duodenal  ulcer  or 
adhesions.  These  states  are  much  more  commonly  present  than  is 
usually  realized  and  have  great  significance  in  the  causation  of  vague 
or  atypical  dyspepsias,  and  are  conditions  which  often  precede  the 
later  states  of  better  developed  pathology  and  a  better  understood 
symptom-complex.  We  found  in  our  series  of  cases  that  56  of  them 
gave  evidence  of  duodenitis,  either  simple  catarrhal  or  with  unusual 
exfoliation  of  duodenal  epithelium,  that  25  of  these  56  cases  gave 
evidence  of  bacterial  infection  of  the  duodenal  mucosa  and  that  3 
of  them  were  infected  with  the  Lamblia  (or  Giardia)  intestinalis 
recoverable  by  tube  in  the  living  state.  Obviously  the  diagnosis 
of  these  states  of  duodenitis  can  be  made  more  accurately  by  the 
direct  examination  of  the  duodenal  fluid  than  by  any  of  the  indirect 
methods. 

To  sum  up  the  foregoing  the  final  diagnosis  in  these  100  cases, 
based  on  a  careful  analysis  of  the  history,  physical  examination, 
various  special  examinations  and  the  detailed  information  derived 
from  a  diagnostic  non-surgical  biliary  drainage,  were  divided  as 
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follows:  Gall-bladder  syndromes,  27  per  cent;  gall-stone 
syndromes,  4  per  cent;  mixed  syndrome  (ulcer,  appendix,  gall- 
bladder), 22  per  cent;  and  vague  atypical  dyspepsia  (-uith  or  without 
biliousness),  47  per  cent.  There  was  "masked"  infection,  proved 
by  culture,  in  88  per  cent  of  the  cases.  If,  however,  these  cases  had 
been  studied  only  by  the  usual  gastro-intestinal  methods,  supple- 
mented by  analysis  of  the  history,  physical  examination  and  the 
roentgen  ray,  but  without  the  added  information  derived  from 
biliary  drainage,  only  32  per  cent  could  have  been  diagnosed  readily 
as  gall-bladder  cases.  The  remaining  68  per  cent  were  impossible 
of  such  diagnosis  except  by  means  of  direct  cytology,  bacteriology 
and  chemistry  of  the  bile. 

To  turn  next  to  the  question  of  treatment,  94  of  these  cases  were 
treated  by  us.  In  all  cases  but  one  the  chief  therapeutic  measure 
consisted  in  lavage  and  disinfection  of  the  stomach  followed  by 
drainage  of  the  biliary  apparatus.  The  duodenum  was  then 
disinfected  as  a  measure  of  local  protection  and  a  duodenal  enema  of 
Ringer's  solution  was  given,  reinforced  where  necessary  with 
sodium  sulphate,  in  order  to  secure  a  free  fluid  evacuation  promptly 
and  thus  sweep  out  of  the  intestinal  tract  such  infected  bile  as 
failed  of  recovery  in  our  bottles.  The  duodenal  enema  of  250  cc 
is  kept  at  103°  F.  and  allowed  to  drip  in  slowly  in  not  less  than 
twenty  minutes.  This  whole  procedure  requires  from  two  to  three 
hours.  Colonic  irrigations  were  used  only  in  exceptional  cases 
where  indicated.  Rectosigmoidal  insufflation,  after  Soper's  methods 
gave  us  much  better  results. 

As  the  individual  necessities  of  each  case  demanded,  other  indirect 
therapeutic  measures  were  combined  with  this  direct  topical  treat- 
ment. iVIedicine  was  given  by  oral,  subcutaneous,  percutaneous 
and  intravenous  routes.  The  only  oral  medicines  used  were 
digestive  substitution  products  and  hepatic  secretogogues.  Elec- 
tricity, dietetics,  glandular  therapy,  hygiene,  psychotherapy, 
exercise  or  rest  were  prescribed  in  certain  cases. 

But  the  first  bulwark  of  treatment  was  our  insistence  on  topical 
treatment  of  the  stomach,  duodenum,  biliary  tract  and  colon.  The 
second  agent  in  which  we  placed  most  reliance  was  the  autogenous 
vaccines.  Especially  were  these  useful  when  they  gave  rise  to  a 
specific  focalizing  reaction  reproducing  one  or  more  of  the  presenting 
symptoms,  and  those  cases  in  which  they  occurred  averaged  better 
in  their  results.  Among  58  cases  receiving  autogenous  vaccines 
there  were  17  who  gave  an  unsolicited  history  of  focalizing  reactions 
simulating  one  or  more  of  the  chief  complaints.  Among  these  gall- 
liladder  pain  or  soreness  was  mentioned  13  times  and  migraine  was 
mentioned  5  times.  Pain  in  a  tooth  socket  following  a  vaccine  of 
streptococci  obtained  from  the  gall-bladder  and  from  the  apex  of  a 
tooth  root  in  1  case.  I'ain  in  the  tonsillar  fosste  following  a  vaccine 
of  streptococci  from  gall-bladder  and  tonsil  in  1  case;  soreness  in 
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the  appendiceal  region  Avas  mentioned  once;  and  increased  joint 
involvement  in  a  case  presenting  arthritis  was  mentioned  once. 

In  snmmarizing  the  rcsnlts  of  treatment  by  this  method  in  this 
series  of  04  patients  we  find  that  73  of  them  showed  complete  arrest 
of  symptoms  (symptomatic  recovery),  17  showed  partial  arrest  of 
symptoms  (improved)  and  that  4  of  them  were  unimproved.  But 
checking  up  from  the  objective  standpoint,  based  upon  a  direct 
examination  of  the  bile,  we  could  demonstrate  a  complete  return  to 
normal  findings  in  the  bile  in  47  cases,  while  35  patients  still  showed 
abnormalities  of  the  bile.  On  12  patients  there  was  insufficient  data 
on  this  point  to  classify  them,  showing  the  need  of  correcting  our 
errors  of  omission.  As  we  were  reviewing  the  results  of  treatment 
we  noted  the  discrepancy  in  that  73  patients  showed  a  complete 
s^inptomatic  recovery,  and  yet  in  only  47  patients  were  we  able  to 
demonstrate  a  complete  return  to  normal  objective  findings  in  the 
bile.  This  has  indicated  to  us  the  inadequacy  of  considering  simple 
arrest  of  s\Tnptoms  as  the  criterion  of  a  cure  and  emphasizes  the 
need  of  continuing  the  treatment  faithfully  until  the  pathological 
findings  disappear;  otherwise  relapse  is  extremely  likely  to  occur. 
Again  it  was  interesting  to  observe  that  as  treatment  was  continued 
the  complete  improvement  in  findings  ran  more  nearly  parallel  to 
the  complete  arrest  of  symptoms,  and  this,  and  this  only,  should 
be  made  the  criterion  of  a  real  cure.  Eight  of  these  patients  were 
diagnosed  and  treated  non-surgically  for  a  short  period  and  then 
referred  for  operation,  and  were  then  again  postoperatively  treated 
by  us.  All  of  these  patients,  except  one,  made  complete  recoveries. 
Postoperative  drainage,  with  protection  of  and  treatment  of  the 
duodenum  and  intestinal  tract,  we  believe  to  be  a  most  important 
prophylactic  measure  to  guard  against  relapse.  Finally  it  was 
instructive  to  us  to  learn  that  of  the  17  cases  who  complained  of 
focalizing  vaccine  reactions  90  per  cent  had  complete  relief  of  their 
s^Tnptoms  as  against  77  per  cent  for  the  entire  series;  and,  further- 
more, 76  per  cent  showed  complete  return  to  normal  findings  against 
50  per  cent  for  the  entire  series.  Hence  our  faith  has  grown  in  the 
efficiency  of  autogenous  vaccines  when  properly  selected  by  repeated 
.culture  checks,  when  properly  prepared  and  properly  administered, 
and  particularly  so  when  they  give  rise  to  focalizing  reactions 
reproducing  a  presenting  complaint. 

In  order  to  illustrate  some  of  the  lessons  learned  in  the  study  of 
this  series  of  patients,  we  will  present  briefly  some  of  the  case  reports 
with  a  few  words  of  comment. 

Mr.  F.  S.  W.,  aged  thirty-seven  years,  was  referred  to  us  on  June  9, 
1920.  With  the  exception  of  an  attack  of  slight  jaimdice  in  1900  and 
a  tendency  to  recurrent  tonsillitis  prior  to  1903,  at  which  time  his 
tonsils  had  been  presumably  removed  by  a  tonsillotome  operation, 
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this  patient  had  enjoyed  robust  health  until  he  suffered  a  severe 
attack  of  pandemic  influenza  in  October,  1918.  With  this  he  was 
for  five  weeks  very  sick  in  bed.  It  was  complicated  by  broncho- 
pneumonia and  cardiac  insufficiency,  which  prolonged  a  slow  con- 
valescence through  several  months.  In  April,  1919,  he  had  an 
attack  of  what  was  called  "trench  mouth,"  with  spongy,  bleeding 
gums,  which  lasted  for  one  month.  In  March,  1920,  he  was  told  he 
had  "  acidosis,"  and  had  been  given  large  doses  of  milk  of  magnesia, 
which  he  has  continued  to  take  for  the  past  three  months,  with  the 
result  that  his  bowel  movements  have  become  very  loose,  contain 
slimy  and  shreddy  mucus  and  are  rather  foul-smelling.  In  one 
year  he  had  decreased  in  weight  from  182  to  155  pounds,  although 
he  stands  six  feet  two.  His  chief  complaints  were  progressive 
weakness,  a  sense  of  nervous  gripping  in  the  right  epigastrium, 
followed  by  a  sense  of  "empty  pain"  about  one  hour  after  meals, 
sometimes  wearing  off  spontaneously,  but  always  made  temporarily 
better  by  eating.     He  also  complains  of  rectal  tenesmus. 

Physical  examination  disclosed  numerous  foci  of  infection  as 
follows:  The  tonsils  were  inflamed  and  boggy,  enlarged  and 
cryptic,  and  pus  could  be  readily  expressed  from  both  of  them, 
smears  from  which  recovered  streptococci  in  abundance.  Roentgen 
ray  of  his  teeth  showed  three  well-defined  abscesses.  His  stomach 
examination  disclosed  a  definite  infective  catarrhal  gastritis,  with  a 
high  normal  secretion  and  motility  retarded  intermittently  by 
pylorospasm.  His  duodenal  cytology  showed  a  moderate  catarrhal 
and  exfoliative  duodenitis,  and  drainage  of  his  gall-tract  demon- 
strated a  well-marked  and  exfoliative  cholecystitis  and  choledochitis 
with  masked  infection.  Cultures  from  his  "B"  bile  recovered  a 
hemolytic  streptococcus.  His  gall-bladder  discharge  ranged  be- 
tween 90  and  150  c.c.  of  static,  green-black,  slightly  turbid  bile  of 
increased  viscosity,  and  contained  large  numbers  of  mucopus 
flocculations.  The  microscopy  of  this  showed  much  bile-stained 
columnar  epithelial  exfoliation,  numerous  pus  cells,  a  large  amount 
of  precipitated  bile  salts  and  cholesterin  crystals  and  ninuerous 
colonies  of  bile-stained  cocci.  As  a  result  of  this  inflammatory 
state  we  found  the  common  duct  uniformly  open  in  the  fasting  state 
without  the  use  of  magnesium  sulphate.  This  we  believe  to  be 
evidence  of  disturbed  ph>'siology  which  may  be  functional  or 
associated  as  a  reflex  to  pylorospasm,  appendicitis  and  colitis,  but 
which  occurs  much  more  commonly  Avhen  there  is  a  duodenitis  or 
inflammation  of  the  gall  tract. 

He  presented  historically  the  symptom-complex  of  duodenal 
ulcer,  but  which,  in  the  absence  of  specific  laboratory  and  roentgen- 
ray  coiifirniatiou,  wc  have  come  to  recognize  as  our  mixed  syndrome, 
which  may  be  functional  pylorospasm,  duodenitis,  duodenal  ulcer, 
cholecystitis,  appendicitis  and,  rarely,  ileocolitis,  with  special 
involvement  of  the  rectosigmoid.    He  gave,  however,  no  direct  clini- 
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cal,  historical  or  physical  findings  that  suggested  gall-tract  disease 
other  than  his  attack  of  catarrhal  jaundice  twenty  years  previously. 
In  addition,  on  examination  we  found  a  suspicious  tenderness  in  the 
region  of  his  appendix  or  cecum  and  an  inflamed  or  spastic  sigmoid. 
His  blood  showed  a  moderate  secondary  anemia  with  a  negative 
Wassermann.  His  pulmonary,  cardiac,  renal  and  endocrine  systems 
were  relatively  normal,  but  his  nervous  system  was  distinctly  under 
tension,  with  a  disturbed  sleep  picture  of  involuntary  twitchings 
and  a  tendency  to  fantastic  nightmares. 

Here,  then,  was  the  picture  of  disseminated  infection  of  the  gastro- 
intestinal tract,  most  probably  emanating  from  the  tonsils  and 
contributed  to  by  the  infection  at  his  tooth  roots,  and,  with  his 
general  resistance  materially  broken  down  by  the  severe  type  of 
influenza,  with  its  complications,  through  which  he  had  passed,  we 
find  his  mucosal  surfaces  a  fertile  ground  for  the  transplantation  of 
the  streptococcus. 

As  a  first  step  in  his  treatment  we  had  his  tonsils  removed  and 
cultured  and  a  vaccine  was  made  from  the  hemolytic  streptococci 
recovered  from  them,  mixed  in  equal  amount  svith  the  same  organism 
grown  from  his  gall-bladder  bile.  The  sunilarity  of  growth  of  these 
streptococci  in  various  media  suggested  them  to  be  of  the  same  strain. 
Two  of  the  three  teeth  showing  apical  abscesses  were  extracted  in 
Boston  (no  culture  being  made,  unfortunately)  and  the  sockets 
treated.  He  was  then  given  a  duodenobiliary  drainage  with  a 
duodenal  enema  twice  a  week,  together  with  a  vaccine  injection 
and  iron  citrate,  sodiimi  cacodylate  and  sodium  glycerophosphate 
subcutaneously.  His  symptomatic  response  was  prompt  and  his 
recovery  was  progressive.  After  seventeen  such  treatments  he  had 
gained  fourteen  pounds  (from  155  to  169)  and  was  called  back  to 
Boston  by  business  and  was  referred  into  the  care  of  Dr.  Franklin 
AY,  White,  who  continued  his  treatment  at  greatly  increased 
intervals.  During  our  observation  of  him  his  abnormal  findings 
in  the  duodenum  and  gall  tract  had  progressively  improved,  and  on 
December  31,  1920,  Dr.  AYhite  writes:  "The  last  bile  drainage 
was  done  on  December  22.  The  bile  was  a  very  clear  green-yellow 
with  nothing  abnormal  in  the  sediment.  He  is  feeling  entirely  well 
and  has  gained  steadily  from  169  to  186  pounds,  which  he  weighs 
today."     Six  months  later  this  patient  still  remains  perfectly  well. 

Comment.  This  case  represents  a  severe  type  of  disseminated 
infection  of  the  gastro-intestinal  canal,  with  a  masked  lesion  in  the 
gall-bladder  in  the  early  stage,  in  which  the  symptoms  are  more 
suggestive  of  a  pyloro-duodenal  ulceration  rather  than  involvement 
in  the  gall  tract.  It  illustrates  the  importance  of  early  diagnosis 
by  the  dift'erential  methods  we  have  advocated.  Later  on  the 
symptomatic  picture  will  change  and  may  call  attention  to  the 
gall-bladder,  but  often  by  that  time  the  pathology  is  extensive. 
This  case  finallv  teaches  us  that  we  may  achieve  excellent  results 
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and  ma}^  prevent  the  necessity  for  later  surgery  in  many  cases; 
but  we  must  start  our  treatment  by  removing  all  recognizable  foci 
higher  up  in  the  tract  and  then  energetically  treat  the  condition 
itself  by  topical  and  direct  methods.  We  have  18  other  cases  in 
our  series  of  100  studied  and  treated  who  may  be  classed  in  this 
group. 

MissE.  B.,  aged  forty-three  years,  referred  to  us  on  July  11,  1920, 
had  for  ten  years  been  suffering  from  severe  prostrating  migraine 
attacks  which  occurred  in  somewhat  definite  cycles  every  ten  days 
to  two  weeks.  She  had  tried  out  a  great  many  remedies  for  relief 
of  these  sick  headaches,  with  apparently  no  improvement. 

She  gave  a  history  of  absolutely  no  preceding  infections  in  her  past 
life  except  a  stuffiness  and  catarrh  in  the  left  Eustachian  tube,  which 
has  been  under  constant  treatment  by  a  most  excellent  specialist, 
with  distinct  improvement,  and  yet  showed  a  tendency  toward 
relapse. 

On  very  careful  physical  examination  she  had  absolutely  normal 
findings  in  her  eyes,  nasopharj-nx,  bronchial  tree,  lungs,  heart, 
kidneys  and  pelvic  organs.  Her  gastro-intestinal  studies  were 
likewise  negative  except  for  the  particular  findings  in  the  gall-bladder 
and  duodenum,  which  will  be  mentioned  later.  She  had  had  con- 
stant and  progressively  more  obstinate  constipation  for  many  years 
and  represented  a  typical  constipation-laxative  habit  vicious  circle. 

She  states  that  the  migraine  attacks  come  almost  without  warning, 
with  no  causative  factor  to  which  she  can  ascribe  them.  They  last 
from  two  to  four  days  of  intense  prostrating  "sick"  attacks,  and 
when  at  the  worst  are  always  accompanied  by  dry  retching  and  termi- 
nal vomiting  of  bile,  which  usually  brings  the  attack  to  a  close.  She 
has  temporary  relief  in  the  use  of  cholagogues,  especially  calomel 
and  salts.  She  describes  the  attacks  as  beginning  with  a  "thick" 
feeling  in  the  head,  followed  by  pain  which  is  first  feh  over  the  right 
eye  and  radiates  down  the  temple  to  the  right  mastoid  region.  Less 
frequently  the  pain  is  felt,  also,  over  the  left  orbital  region,  with 
the  same  distribution.  This  may  be  due  to  the  influence  of  Arnokl's 
auricular  branch  of  the  pneumogastric  nerve.  The  abdominal 
physical  findings  were  entirely  negative,  although  special  attention 
was  paid  to  the  gall-bladder  region. 

Xo  direct  diagnostic  evidence  could  then  be  furnished  from  her 
examinations,  which  pointed  toward  the  gall-bladder,  except  the 
historical  data  of  recurring  bilious  attacks  associated  with  migraine 
and  the  further  fact  that  she  had  been  noticing  a  progressive  brown- 
ish ])igmentation  of  her  skin,  which  had  been  definitely  dee})ening 
during  rcccMit  years. 

Her  duodenobiliary  drainage  examinations  supplied  the  necessary 
diagnostic  data,  for  we  found  the  gall-bladder  i)ile  to  be  static,  inky- 
black,  with  increased  viscosity  and  mucosity,  and  delivered  int(T- 
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mittently  in  the  manner  of  the  atonic  flow  previously  described,  and 
infected  with  a  Streptococcus  viridans  and  Bacilhis  coH.  In  this 
"B"  bile  was  found  a  large  amount  of  flocculent  sediment,  the 
cytology  of  which  showed  marked  exfoliation  of  tall  columnar, 
bile-stained  gall-bladder  epithelium,  with  much  amorphous  bile 
salts,  cholesterin  crystals,  pus  cells,  spiraled  strands  of  mucus  and 
bile-stained  bacteria  in  the  colony  formation  representative  of  true 
infection. 

Her  treatment  consisted  of  duodenobiliary  tirainage,  followed  by 
duodenal  enema  twice  a  week  for  two  weeks,  then  once  a  week  for 
a  month,  then  twice  a  month  for  a  period  of  three  months.  Autog- 
enous vaccines  Avere  given  every  five  to  seven  days  and  caused  a 
focalizing  reaction  reproducing  the  migraine.  With  the  exception 
of  pancrobilin  nothing  else  was  used  for  her  constipation. 

The  result  of  this  treatment  showed  steady  progressive  improve- 
ment both  in  sivTnptoms  and  in  the  objective  findings  in  the  bile. 
The  migraine  attacks  became  of  lighter  and  lighter  severity  and  of 
decreasing  frequency,  and  she  noted  a  general  systemic  improvement 
in  her  increased  alertness,  power  of  concentration,  better  sleep  states, 
increased  amount  of  vigor,  and  especially  notable  to  her  was  the 
progressive  absence  of  her  sense  of  daytime  drowsiness  and  the 
rather  remarkable  clearing  of  the  brownish  pigmentation  of  her  skin 
and  improvement  in  her  complexion. 

She  has  recently  been  seen  and  reexamined  and  has  had  no  head- 
ache for  a  little  over  four  months,  and  says  she  feels  splendidly  well. 
She  had  had  no  bilious  attacks;  her  skin  was  clear  and  shov\'ed 
practically  none  of  the  earlier  pigmentation;  her  bowels  were  moving 
once  daily  and  naturally,  without  any  laxation;  and  her  biliary  drain- 
age showed  an  absence  of  all  the  direct  evidence  recorded  above 
upon  which  her  diagnosis  had  been  based. 

{To  be  continued  in  February  issue.) 


VISCERAL  ADHESIONS  AND  BANDS;  NORMAL  INCIDENCE. 
A  PRELIMINARY  REPORT.^ 

By  John  Bryant,  M.D., 


The  material  which  is  the  basis  of  this  paper  was  obtained  before 
the  World  War  incidental  to  a  much  more  comprehensive  investiga- 
tion into  the  etiology  and  treatment  of  the  chronic  intestinal  invalid. 

'  Read  at  the  Annual  Meeting  of  the  Gastro-enterological  Association,  Boston, 
June  6,  1921.  Original  data  for  this  article  was  obtained  in  1912-1914  through  the 
courtesy  of  Professors  Pick  and  von  Hanseman,  of  Berlin,  Professor  Friinkcl  of 
Hamburg  and  the  students  then  working  in  their  pathological  institutes. 
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Its  presentation  has  been  delayed  for  several  years,  but  there  does 
not  in  the  meantime  appear  to  have  been  published  any  data  which 
considers  the  question  of  visceral  adhesions  or  bands  from  the  same 
points  of  A-iew. 

The  literature  upon  adhesions  which  is  based  upon  reported  facts 
is  scanty,  contradictory  and  inadequate.  Althouojh  early  writers 
frequently  mentioned  the  existence  of  adhesions  or  bands  within  the 
abdomen,  modern  scientific  literature  upon  the  subject  may  be  said 
to  date  from  the  exceedingly  instructive  paper  by  Virchow,-  written 
in  1853.  Virchow  not  only  discussed  the  question  of  adhesions  in 
the  adult,  but  recognized  that  such  abnormalities  were  occasionally 
found  in  the  fetus,  and  referred  to  the  fact  that  some  of  his  con- 
temporaries or  predecessors  had  attributed  these  variations  in  the 
fetus  to  intra-uterine  peritonitis.  Since  the  time  of  Virchow, 
however,  surprisingly  little  in  the  way  of  accurate  data  has  been 
presented,  the  majority  of  recent  writers  having  considered  adhesions 
largely  from  a  surgical  point  of  view,  and  even  then  usually  on  the 
basis  of  personal  opinion  rather  than  of  published  facts. 

One  of  the  most  valuable  of  such  papers,  from  the  surgical  point 
of  view,  is  that  b\"  Morris,  in^  which,  although  no  actual  data  is 
given,  he  divides  adhesions  into  four  groups  in  the  following  order 
of  frequency:  (1)  Gall-bladder,  (2)  cecum  and  appendix,  (3) 
sigmoid  and  (4)  pelvis.  Robinson,^  in  1896,  reported  observations 
based  upon  a  variable  number  of  cases,  from  40  to  150,  tending  to 
show  that  the  viscera  most  frequently  invoh'ed  were,  in  their  order 
of  frequency,  the  spleen,  mesosigmoid,  pelyis,  cecum  and  appendix 
and  gall-bladder.  Opitz^  reporting  upon  a  series  of  160  cases  exam- 
ined in  1914  agreed  in  general  with  Robinson,  placing  the  sigmoid 
first  in  frequency,  followed  in  order  by  the  cecum  and  appendix. 

There  are  also  available  a  few  studies  of  special  areas,  again  mostly 
from  a  surgical  point  of  view,  of  which  by  far  the  most  reliable  is 
the  recent  one  by  Smithies,®  reporting  on  gall-bladder  adhesions  in 
a  series  of  1000  operative  cases.  In  general,  it  may  be  said,  however, 
that  there  has  been  practically  no  serious  attempt  made  to  study 
adhesions  from  the  point  of  view  of  sex  and  progressive  age  or  from 
the  point  of  view  of  the  normal  occurrence  of  adhesions  in  unselected 
material. 

It  is  believed  that  the  present  paper  will  to  some  extent  supply 
this  deficiency,  since  it  is  based  upon  a  series  of  over  1000  ()bser\a- 
tions  upon  297  unselected  consecutive  postmortem  cases  of  all  ages 
and  both  sexes,  the  only  cases  excluded  being  those  few  recently 
postoperati\'e  or  those  exhibiting  recent  frank  peritonitis. 

2  Virchow's  Arrh..  IS.JIi,  5,  281. 

»  Tr.  Am.  Assn.  Obst.  and  Gyno<-.,  I'.XHi.  19,  2S.i: 

*  New  York  Med.  Jour.,  ISOfi,  63,  101. 

<•  DoMt.sch.  Oosellsph.  f.  Chir.,  101  1.  43,  2,   107, 

«  Jour.  Am.  M'd-  Ashu.,  I'Jl.s,  7J.,  isOi. 
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In  the  obtaining  of  the  original  data,  on  the  one  hand  every 
attempt  was  made  to  secure  accuracy,  the  original  notes  on  one  case 
being  written  immediately  after  the  completion  of  the  examination 
and  before  proceeding  to  the  examination  of  any  subsequent  case. 
On  the  other  hand  attempt  was  made  not  to  overlook  any  variations 
from  the  accepted  normal. 

The  data  having  been  obtained  they  were  next  divided  for  purposes 
of  study  into  male  and  female  groups.  After  further  study  these 
groups  were  again  subdivided  into  age  periods  as  follows:  fetal, 
birth  to  two  years,  two  to  ten  years,  every  decade  from  ten  to  seventy 
years  and  a  senile  group  composed  of  those  cases  seventy  years  of 
age  or  over.  Although  when  thus  subdivided  the  number  of  cases 
in  each  age  group  averaged  only  about  20,  being  from  this  point  of 
view  unsatisfactorily  small,  yet  it  was  possible  from  this  original 
subdivision  to  observe  certain  general  tendencies  which  were  largely 
substantiated  by  dividing  the  male  and  female  groups  into  only 
four  subgroups.  These  subgroups  were:  fetal,  birth  to  forty  years, 
forty  years  to  senile  and  senile.  At  later  stages  of  study  these  four 
groups  were  again  frequently  condensed  into  two,  the  group  below 
forty  years  of  age  and  the  group  above  forty  years  of  age. 

It  has  been  generally  considered  that  where  adhesions  are  found 
in  the  fetus,  they  are  the  exception  and  not  the  rule.  This  is  not 
correct  and  even  recent  attention  which  has  been  given  the  ciuestion 
of  developmental  bands  fails  to  take  into  consideration  the  extreme 
frequency  with  which  such  abnormal  adhesions  or  bands  occur 
within  the  fetal  abdomen. 

A  careful  study  of  the  data  available  showed  that  there  were  only 
8.9  per  cent  of  180  male  cases  of  all  ages  in  whom  adhesions  w'ere 
absent;  in  other  words,  adhesions  were  present  in  91.1  per  cent  of 
these  ISO  male  cases.  In  this  male  group  there  was  a  total  of  65 
different  adhesions  or  bands.  Examination  of  the  male  fetal  group 
showed  that  100  per  cent  of  18  cases  presented  abnormalities;  in 
other  words,  no  male  fetus  Avas  free  from  some  form  of  abnormal 
adhesion  or  band. 

In  the  female  group  of  117  cases  of  all  ages  there  were  but  14.5 
per  cent  in  whom  adhesions  were  absent ;  in  other  words,  adhesions 
were  present  in  85.5  per  cent  of  these  cases.  In  this  female  group 
there  was  a  total  variety  of  57  different  adhesions  or  bands.  Exami- 
nation of  the  female  fetal  group  showed  that  adhesions  were  absent 
in  only  12.5  per  cent  of  16  cases;  in  other  words,  adhesions  were 
present  in  87.5  per  cent  of  these  female  fetal  cases. 

An  examination  of  the  total  number  of  structures  involved  accord- 
ing to  age  showed  that  there  was  practically  no  increase  above  the 
fetal  rate  in  either  sex  until  the  age  of  forty  years.  In  the  male 
fetus  there  was  an  average  of  3.2  viscera  per  case  involved;  in  the 
female  fetal  group  the  average  involvement  was  2.9  organs  per  case. 
The  actual  percentage  increase  abqy^  the  fetal  rate  in  the  male 
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until  the  age  of  forty  years  was  7iil;  in  the  female  under  the  same 
conditions  there  was  an  increase  of  only  3.4  per  cent  above  the  fetal 
rate.  This  contrasts  markedly  with  an  increase  of  43.8  per  cent 
above  the  fetal  rate  for  the  number  of  structures  involved  in  the 
males  of  over  forty  years  of  age  and  with  an  increased  involvement 
under  the  same  conditions  in  the  female  of  51.7  per  cent. 

The  actual  number  of  variations,  in  type  of  adhesions  present  in 
relation  to  the  given  age  periods,  shows  a  striking  similarity  to  the 
figures  just  quoted,  with  the  single  exception  that  the  sudden 
increase  occurs  in  the  thirty-year  decade  rather  than  in  the  forty- 
year  decade.  In  other  words,  in  both  sexes  below  the  age  of  thirty 
less  than  eleven  different  types  of  adhesions  were  found  in  any  one 
age  group  in  either  sex,  the  number  varying  only  one  or  two  points 
from  the  fetal  rate.  Above  the  age  of  thirty,  on  the  other  hand, 
there  is  in  both  sexes  a  striking  increase  of  almost  100  per  cent  in 
the  variety  of  adhesions  present,  and  this  increased  variety  tends 
still  further  to  increase  up  to  and  including  the  senile  group. 

The  complexity  of  adhesions  present,  or,  in  other  words,  the 
number  of  structures  invoh'ed  in  any  given  adhesive  process,  shows 
an  interesting  relation  to  age,  and  the  general  variation  runs  uniform 
in  both  sexes.  There  is  from  the  fetus  onward  a  progressive  decrease 
in  the  number  of  simple  adhesions  present  in  any  age  group ;  on  the 
other  hand  there  is  a  progressive  increase  with  increasing  age  in 
both  sexes  in  the  percentage  of  complex  adhesions  to  be  found  in 
any  given  age  group  from  fetal  to  senile. 

The  actual  adhesions  or  bands  present  show  a  most  interesting 
uniformity  in  both  sexes  not  only  in  the  fetus  but  in  older  ages  as 
regards  percentage  frequency.  The  order  of  frequency  in  297 
cases  of  both  sexes  for  the  seven  most  frequent  actual  adhesions  is 
shown  in  the  Table. 


ACTUAL  ADHESIONS  OR  BANDS  PRESENT.   PERCENTAGE 
FREQUENCY,  BOTH  SEXES. 

Adhesions  or  bands.  Male  Female 

per  cent.  per  cent. 

Gall-bladder  to  the  duodenum  and  the  transverse  colon  25.6  24.8 

Gall-bladder  to  the  transverse  colon 17.2  9.4 

Gall-bladder  to  the  duodenum 15.5  17.9 

Appendix  to  the  peritoneum 15.0  5.9 

Omentum  to  the  ascending  and  the  transverse  colon    .  11.1  12.0 

Ascending  colon  to  the  transverse  colon        .  10.6  5.9 

Duodenum  to  the  peritoneum 6.7  10.3 

Study  of  the  fetal  groups  shows  that  in  both  sexes  the  adhesion 

most  frequently  occurring  is  the  same  as  that  at  the  top  <if  the  list 
in  the  Tabic;  in  other  words,  from  the  gall-bladder  to  the  duodenum 
and  to  the  transverse  colon.    The  second  most  frequent  adhesion 
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in  the  fetus  of  both  sexes  is  that  of  the  gal l-l)ia(i tier  to  the  transverse 
colon.  It  therefore  seems  reasonable  to  assert  that  these  two  most 
frequent  adhesions  are  in  both  sexes  of  congenital  or  developmental 
origin,  presumably  existing  as  unabsorbed  portions  of  the  free  edge 
of  the  lesser  omentum  or  ligamentum  hepaticocolicum. 

A  consideration  of  the  location  of  adhesions  from  the  point  of  view 
of  the  four  quadrants  of  the  abdomen  shows  that  not  only  in  the 
fetus  but  in  all  older  age  periods  in  both  sexes  the  right  upper  quad- 
rant is  by  far  the  most  often  involved.  The  right  lower  quadrant 
and  then  the  left  upper  quadrant  follow  next  in  order  of  frequency. 

A  consideration  of  adhesions  from  the  point  of  view  of  the  individ- 
ual organs  involved  at  varying  ages  in  both  sexes  is  reserved  for  a 
later  presentation. 

Conclusions.  1.  The  frequency  of  occurrence  of  adhesions  or 
bands  in  the  fetus  of  both  sexes  has  been  greatly  underestimated. 
Of  a  group  of  34  fetal  cases  of  both  sexes  only  5.9  per  cent  were  free 
from  demonstrable  adhesions  or  bands;  100  per  cent  of  the  18  male 
feti  showed  such  variations  from  the  normal. 

2.  The  adhesions  present  in  the  fetus  are  less  varied  in  number 
and  of  a  definitely  less  complex  type  than  those  found  to  occur  in 
later  life. 

3.  The  age  of  forty  is  critical  in  both  sexes.  There  is  practically 
no  increase  in  frequency  above  the  fetal  rate  of  invoh-ement  for  the 
different  viscera  by  adhesions  until  the  age  of  forty.  Beyond  the 
age  of  forty  there  is  a  sudden  increase  of  about  50  per  cent  in  the 
involvement  of  the  different  viscera  by  adhesions  in  both  sexes,  the 
increase  being  somewhat  more  marked  in  the  female  than  in  the  male. 

4.  The  two  actual  adhesions  or  bands  found  to  occur  most  often 
in  both  sexes  at  all  ages  are  in  their  order  of  frequency  as  follows: 
(a)  Gall-bladder  to  the  duodenum  and  to  the  transverse  colon  in 
both  sexes;  (b)  gall-bladder  to  the  transverse  colon  in  the  male  and 
the  gall-bladder  to  the  duodenum  in  the  female.  In  both  the  male 
and  the  females  fetus  the  two  adhesions  or  bands  most  frequently 
found  were:  (a)  Gall-bladder  to  the  duodenum  and  to  the  trans- 
verse colon;  (6)  gall-bladder  to  the  transverse  colon.  It  would 
therefore  appear  that  these  two  most  frequently  occurring  adhesions 
or  bands  are  of  congenital  or  developmental  origin. 

5.  The  regions  or  quadrants  of  the  abdomen  most  frequently 
involved  by  adhesions  or  bands  in  both  sexes  are,  in  their  order  of 
frequency,  as  follows :  Right  upper  quadrant,  right  lower  quadrant, 
left  upper  quadrant,  left  lower  quadrant. 
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CERVICAL  RIB,  WITH  A  REPORT  OF  TWO  CASES. 
By  Paul  C.  Colonna,  j\I.D., 

RICHMOND,    VA. 

(From  the  Surgical  Clinic  of  St.  Elizabeth's  Hospital,  Richmond,  Va.) 

The  detection  of  supernumerary  rib  in  the  living  dates  largely 
from  the  introduction  of  the  roentgen  ray  into  medicine.  ^Yhile 
in  the  lumbar  region  the  diagnosis  of  an  extra  rib  is  only  of  academic 
interest,  yet  in  the  cervical  region  the  subject  becomes  one  of  the 
utmost  practical  importance.  According  to  Beck^  the  literature 
does  not  contain  a  single  case  in  which  the  lumbar  rib  has  caused 
any  discomfort  whatsoever,  although,  as  pointed  out  by  Kammerer- 
in  1901,  "Supernumerary  ribs  are  much  more  frequently  found 
attached  to  lumbar  than  to  cervical  vertebra?."  There  is  no  con- 
sistent data  regarding  the  frequency  of  cervical  ribs.  Fischel,  of 
Prague,  reports  that  in  routine  necropsy  examinations,  covering  a 
period  of  four  years,  the  condition  was  found  in  1  per  cent  of  all 
bodies  examined.  Gruber  was  able  to  demonstrate  45  cases  on  76 
bodies  studied,  while  Henderson,^  of  the  ]\Iayo  Clinic,  states  that 
of  80,000  patients  examined  only  31  cases  of  cervical  rib  were 
recorded.  However,  it  is  well  to  remember  that  only  a  few  have 
any  symptoms  whatsoever,  as  is  shown  by  the  139  cases  analyzed 
by  Felling  in  1894,  in  which  only  3  patients  had  clinical  symptoms. 

The  first  description  of  the  condition  was  made  by  Hunauld,^ 
in  1742,  but  it  was  first  recognized  in  life  by  Cooper  in  1818,  while 
the  credit  for  the  first  successful  removal  on  a  living  subject  goes 
to  Coote  (1851).  An  article  by  Streissler,  in  1913,  is  conceded  to  be 
one  of  the  most  exhaustive  papers  on  the  subject,  there  being  297 
references  with  reports  of  200  cases  of  cervical  rib.  However,  Le 
Double's  monumental  work  on  Variatioius  of  the  Spine  in  Ma)},  pub- 
lished in  1912  and  including  543  cases,  deserves  special  mention. 

Between  60  and  70  per  cent  of  all  reported  cases  of  cervical  rib 
have  been  in  females.  The  condition  in  the  majority  of  cases  is 
bilateral,  but  the  rib  on  one  side  is  usually  nmch  longer  than  its 
fellow.  In  general,  according  to  Beck,  cervical  rib  is  double  in  (57 
per  cent  of  cases  and  single  in  only  33  per  cent,  but  a  completely 
developed  anomalous  rib  on  both  sides  is  regarded  as  quite  rare, 
although  occasionally  they  may  reach  to  the  sternum.  The  first 
case  we  have  to  report  is  bilateral  and  the  second  is  unilateral,  with 
a  slight  exostosis  on  the  opposite  side.  The  seventh  cervical  is  by 
far  the  most  frequent  vertebra  involved,  although  occasional  cases 

'  .Tour.  Am.  Med.  Assn.,  June  17,  1905,  44,  1913. 

'  Ann.  Surg.,  November,  1901,  34,  637. 

'  Mayo  Clinics,  1913,  p.  623. 

*  Church,  A.:     .Tour.  Am.  Med.  Assn.,  .July  .').  lOl'.t.  73,  1. 
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have  been  reported  of  the  sixth,  fifth,  fourth  and  third,  and  JelhlVo'' 
also  calls  attention  to  cases  reported  by  Thomas  Min-phy  and 
Sherren,  each  having  symptoms  due  to  pressure  on  a  cervical  rib 
springing  from  the  first  cervical  vertebra. 

The  exact  cause  of  the  formation  of  a  cervical  rib  has  never 
been  given,  although  its  embryological  formation  is  clear.  "  P^mbry- 
ologically  each  cervical  vertebra  has  a  costal  process  which  with 
the  transverse  process  forms  the  costotransverse  foramen.  The 
cervical  rib  arises  as  a  result  of  the  abnormally  great  development 
of  this  costal  process,  which  process  is  traceable  on  all  the  vertebra^ 
and  in  the  thoracic  vertebra  furnishes  the  normal  ribs."  (Hender- 
son, Mayo  Clinic.)  Although  the  condition  is  a  congenital  one, 
rarely  do  the  symptoms  develop  before  the  second  decade.  Several 
reasons  have  been  advanced  for  this,  although  as  yet  there  is  no 
generally  accepted  explanation.  Beck  suggests  that  while  trauma 
and  such  constitutional  diseases  as  anemia,  chlorosis,  rheumatism, 
tuberculosis  and  scrofula  apparently  cause  symptoms  to  appear; 
the  loss  of  the  fatty  protective  padding  in  these  diseases  is  the 
actual  causative  agent.  He  states  that  "The  tissues  adapt  them- 
selves to  the  rib  during  the  period  of  development  and  no  dis- 
comfort arises  where  a  certain  amount  of  elasticity  or  yielding 
tendency  of  the  tissues  exist."  Hirsch,  in  1899,  reported  a  case 
in  which  he  believed  the  appearance  of  symptoms  to  be  from  a 
periostitis  following  direct  trauma. 

G ruber's  classification  is  the  one  generally  accepted  and  divides 
cervical  rib  into  four  classes,  depending  on  their  length: 

1.  A  costal  process  increase  not  reaching  beyond  the  transverse 
process.  Cases  under  this  group  are  not  classed  strictly  as  cervical 
ribs. 

2.  Extending  beyond  the  transverse  process,  terminating  in  a 
free  end  or  united  to  the  first  rib.  The  first  case  we  have  to  report 
falls  within  this  class. 

3.  A  longer  rib  than  in  Class  2  and  attached  to  the  first  rib  by  a 
ligament. 

4.  Complete  ribs. 

It  has  been  repeatedly  noticed  that  the  symptoms  produced  are 
not  definitely  related  to  the  size  of  the  anomaly,  as  it  is  obviously 
the  position  and  not  the  size  that  chiefly  produces  the  symptoms. 
In  general,  the  signs  and  symptoms  may  be  divided  into  four 
divisions : 

1.  Hump-like  prominence  in  the  lateral  cervical  region. 

2.  The  appearance  of  pressure  symptoms,  manifested  by  circu- 
latory or  nervous  disturbances. 

3.  Superficial  pulsations  of  the  subclavian  artery. 

4.  Cervical  scoliosis. 

^  Jour.  Am.  Med.  Assn.,  July  26,  1919,  73,  288. 
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In  the  majority  of  cases  the  rib  is  pal])ahle  in  the  neck,  and  on 
this  alone  the  case  is  usually  diagnosed  and  referred  to  the  roent- 
genologist for  confirmation,  although  Law^  calls  attention  to  the 
fact  that  the  symptoms  of  an  adventitious  ligament  may  so  closely 
simulate  a  cervical  rib  that  only  the  roentgen  ray  can  differentiate 
in  the  absence  of  operation. 

Whenever  the  anterior  extremity  of  the  anomalous  rib  reaches 
far  enough  forward,  the  subclavian  artery  and  brachial  plexus  pass 
over  the  rib,  in  which  instance  symptoms  of  compression  may 
occur  at  any  time.  Pressure  symptoms  may  therefore  be  referable 
to  pressure  on  the  brachial  plexus,  on  the  cervical  sympathetic,  the 
pneumogastric  nerve  or  the  subclavian  artery.  The  most  common 
and  usually  the  first  symptoms  to  appear  are  neuralgic  pain  in  the 
neck,  spreading  to  the  head,  thorax,  arms  and  forearms,  usually 
in  the  region  innervated  by  the  ulnar  nerve  and  nerve  of  Wrisberg, 
as  it  is  generally  the  inner  cord  which  is  first  implicated.  A  com- 
mon complaint  is  "rheumatism  in  the  arm,"  many  of  the  cases 
being  diagnosed  "brachial  neuritis."  On  examination  one  may 
find  formication  and  numbness  in  hands  and  fingers  with  some  loss 
of  muscle  power  in  the  entire  extremity,  although  the  reaction  of 
degeneration  apparently  is  never  present.  The  temperature  of  the 
aflFected  arm  is  usually  lower  than  that  of  the  sound  side.  Other 
symptoms  which  Kammerer  and  Planet  both  mention  as  rather 
frequently  observed  in  their  cases  are  the  inability  to  fully  extend 
the  arm  at  the  elbow  and  the  occurrence  of  hoarseness  attributable 
to  pressure  on  the  recurrent  laryngeal  nerve.  Occasionally  sensory 
changes  appear  early  in  the  form  of  zones  of  anesthesia  and  par- 
esthesia, although  usually  these  changes  make  their  appearance 
quite  late.  The  circulatory  disturbances  are  usually  manifested  by 
a  feeling  of  numbness  or  tingling  of  the  whole  extremity,  while 
frequently  there  can  be  detected  an  obvious  atrophy  of  the  thenar 
or  hx-perthenar  group  of  muscles.  Extreme  circulatory  disturbances 
may  occur,  as  in  a  few  cases  reported  in  which  gangrene  of  the 
fingers  and  hand  occurred. 

The  elevation  of  the  subclavian  artery  by  the  supernumerary 
rib  results  in  a  palpable  pulsation  which  may  cause  suspicion  of 
aneurysm.  Occasionally  true  aneurysm  does  complicate  the 
picture,  but,  as  mentioned  by  Korg,  there  is  always  the  danger 
in  removing  the  anomalous  rib  so  complicated,  that  one  may 
hasten  the  growth  of  the  aneurysm.  He  therefore  advises  strongly 
against  its  removal  under  these  circumstances.  The  occasional 
aneurysmal  dilatation  of  an  artery  distal  to  a  point  of  partial 
constriction  is  due  to  the  fact  that  below  the  constricted  point 
there  are  definite  changes  in  blood-pressure  and  in  the  structure 
of  the  vessel  walls.  These  changes  have  been  experimentally  pro- 
duced by  llalstciP  by  partially  constricting  arteries  with  aluminum 

6  Ann.  Surg.,  Octolwr.    1920,  72,  4'.)7. 
'  Siiru..  Gynoc.  jind  Obat.,  19  IS,  27,  547. 
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bands.  He  found  the  systolic  pressure  reduced  and  the  diastoHc 
increased,  thus  lowering  markedly  the  pulse  pressure.  Histo- 
logically, Halsted  and  lleid^  have  shown  that  there  is  a  definite 
atrophy  or  partial  disappearance  of  the  elastic  tissue  in  the  walls 
for  a  short  distance  below  the  constriction,  which  probably  plays 
an  important  part  in  causing  the  dilatation. 

The  fourth  sign  is  cervical  scoliosis,  which  is  a  rather  rare  type 
of  scoliosis,  but  whenever  found  suggests  the  presence  of  cervical 
rib.  Streissler  in  his  study  of  200  cases  found  this  type  of  scoliosis 
in  16  per  cent,  and  it  is  generally  agreed  that  these  two  conditions 
frequently  coexist. 

According  to  Barker,^  when  there  is  a  firm  mass  in  the  neck  the 
differential  diagnosis  lies  between: 

1.  Inflammatory  enlargement. 

2.  A  true  tumor. 

3.  Enlargement  of  the  salivary,  thyroid  or  lymphatic  glands. 

4.  Aneurysm. 

5.  Esophageal  diverticulum. 
G.  Cervical  rib. 

Generally,  careful  physical  examination  is  sufficient  to  make  a 
tentative  diagnosis  of  cervical  rib,  which  can  be  definitely  confirmed 
by  the  roentgen  ray.  However,  Barker,  reporting  a  cervical  rib 
in  his  own  case,  calls  attention  to  the  association  of  syringomyelia 
with  this  anomaly.  He  states  with  pupillary  disturbances,  anes- 
thesias or  severe  neuralgias  it  may  be  difficult  to  decide  whether 
or  not  syringomyelia  coexists.  He  speaks  of  his  own  case  as  show- 
ing a  disassociation  of  cutaneous  sensation,  there  being  a  loss  of 
tactile  and  thermal  but  a  retention  of  pain  sense,  while  the  syring- 
omyelia type  shows  a  loss  of  pain  and  thermal  sense,  with  a  retention 
of  tactile  sensation,  and  he  suggests  that  the  different  types  of 
anesthesia  produced  may  be  sufficient  to  determine  whether  the 
conditions  coexist.  The  only  other  conditions  of  practical  import- 
ance to  be  considered  in  the  differential  diagnosis  are:  (a)  An 
adventitious  ligament  as  reported  by  Law;  (6)  exostoses  of  the 
first  rib,  which  may  absolutely  simulate  cervical  rib  clinically,  as 
was  pointed  out  first  by  Mesnard  in  1884;  (c)  Raynaud's  disease, 
which  Osler^"  divides  into  mild,  moderate  and  severe  types.  The 
mild  type,  which  may  never  go  beyond  an  acrocyanosis  on  slight 
exposure,  with  sometimes  swelling,  throbbing  and  aching  in  the 
part  aflected,  the  hands  more  often  than  the  feet  may  very  easily 
be  clinically  mistaken  for  cervical  rib,  the  roentgen  ray  being 
necessary  for  differentiation. 

The  treatment  of  cervical  rib  is  divided  generally  into  conserva- 
tive and  surgical.     Rest  in  bed  for  a  few  weeks  with  elevation  of 

8  Jour.  Exper.  Med.  1916,  24,  271,  287. 
'  Monographic    Medicine,    4,    61. 
•"  The  Principles  and  Practice  of  Medicine,  1916.  p.  1121. 
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the  arm  and  sometimes  packs,  massage,  electricity,  etc.,  is  to  be 
advised,  to  cause  a  subsidence  of  the  acute  symptoms,  according  to 
Ashhurst;"  but  most  writers  agree  that  if  the  congenital  deformity 
causes  any  symptoms,  conservative  treatment  is  a  waste  of  time, 
because  here  one  has  to  deal  with  a  disturbance  placed  in  the  way 
of  normal  blood  and  nerve  paths  which  literally  assumes  the  pro- 
portion of  a  foreign  body  if  not  removed.  All  surgeons  are  agreed 
in  regarding  its  removal  as  an  exceedingly  difficult  major  operation, 
and  all  advise  that  the  periosteum  should  be  removed  with  the  rib 
to  prevent  reformation. 

The  mode  of  approach  varies.  Some  surgeons  advise  operation 
from  the  front,  using  either  a  transverse,  oblique  or  vertical  inci- 
sion. This  is  the  one  usually  used,  dividing  platysma  and  super- 
ficial fascia,  doubly  ligating  and  dividing  the  external  jugular  vein. 
After  dividing  the  deep  fascia  and  exposing  the  great  vessels  and 
brachial  plexus,  the  vessels  and  nerves  are  cautiously  retracted 
from  over  the  cervical  rib.  The  rib  is  separated  from  the  soft 
parts,  taking  care  to  avoid  injury,  especially  to  the  pleura,  in 
removing  the  rib  with  bone  forceps.  If  complete  excision  is  very 
difficult,  Binnie'-  states  that  occasionally  it  may  be  wise  to  resect 
only  that  portion  of  bone  which  is  exercising  injurious  pressure  on 
the  vessels  or  nerves. 

Others  advise  operation  from  behind  as  devised  by  Streissler  and 
highly  recommended  by  Rovsing^-^  recently.  A  posterior  longi- 
tudinal incision  is  made  parallel  to  the  spinous  processes  and  about 
2  cm.  laterally  from  the  midline.  The  trapezius,  both  rhomboids, 
serratus  posticus  and  the  splenius,  are  cut  through  and  the  fibers 
of  the  complexus  and  semispinalis  are  separated.  A  curved  elevator 
is  passed  around  the  neck  of  the  rib  and  the  latter  is  divided. 
^Vith  this  incision,  however,  the  nerve  to  the  serratus  as  it  passes 
through  the  scalenus  medius  is  in  danger. 

Case  I. — Female,  aged  twenty-four  years,  single,  who  entered 
St.  Elizabeth's  Hospital  January  31,  1921,  and  was  discharged,  well, 
seventeen  days  later.  The  complaint  was  "  numbness  of  the  whole 
right  arm."     Family  and  past  history  were  essentially  negative. 

Present  Illness.  Plight  years  ago  the  family  physician  called  her 
attention  to  a  hump-like  prominence  at  the  base  of  the  neck  on 
the  right  side.  Soon  after  this  the  patient  noticed  that  she  had 
some  numbness  of  the  whole  right  arm  and  shoulder,  but  no  otiier 
sensory  disturbances  Avere  noticed.  There  has  been  no  actual 
pain  or  paralysis  at  any  time,  although  recently  there  has  developed 
a  definite  paresis.  Patient  has  had  no  trouble  with  her  left  arm. 
On  physical  examination  her  blood-pressure  was  found  to  be  csstMi- 

"  Surjjpry:   Its  Prinpiples  .ind  Practico,  2d  EH..  lO'JO.  p.  .ISl'. 

"  Operative  SuiKcry,   191(5.  p.  209. 

"  .Jf)»ir.  .\mv  M,f^<l,.  Assn..  .li.ily  20,  \919,  73,  ;{7G. 
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tially  equal  in  both  arms.  The  patient  was  a  poorly  nourished 
young  woman,  physical  examination  being  apparently  negative, 
with  the  exception  of  the  partial  obliteration  of  both  supraclavicular 
fossfe,  the  right  being  practically  obliterated.  On  pressure  in  the 
right  supracla\'icular  fossa  the  patient  complained  of  pain  and 
numbness  of  the  fingers  and  forearm  on  that  side.  The  spine  showed 
no  scoliosis  roentgen  ray  examination  of  the  cervical  spine  showed 
the  presence  of  two  short  cervical  ribs,  the  right  being  longer  than 
the  left,  and  both  arising  from  the  seventh  cervical  vertebra.  The 
laboratory  report  showed  the  blood  and  urine  to  be  normal.  Blood 
Wassermann  was  negative.  At  operation  the  right  anomalous  rib 
appeared  to  join  the  first  rib  just  below  the  inner  portion  of  the 
clavicle.  It  was  exposed  at  this  region  with  considerable  difficulty 
and  divided.     Tt  was  also  exposed  posterior  to  the  brachial  plexus 


Case  1 


and  divided,  and  the  section  between  these  two  points  was  removed. 
The  segment  which  was  removed  consisted  of  a  specimen  of  bone 
about  one  and  three-eighths  inches  long,  roughly  resembling  a 
metacarpal  bone.  Following  this  the  brachial  plexus  and  the  sub- 
clavian vessels  fell  back  in  what  would  be  their  normal  position. 
The  wound  was  closed  by  suturing  the  superficial  fascia  and  fat 
with  a  continuous  suture  of  No.  00  tanned  catgut  and  closing  the 
skin  with  a  subcuticular  suture  of  silkworm  gut. 

The  patient  was  placed  in  such  a  position  that  the  head  inclined 
toward  the  right  shoulder  and  was  kept  in  this  position  for  twenty- 
four  hours.  Postoperative  notes  showed  the  patient  had  no  motor 
or  sensory  disturbance  and  her  recovery  was  uneventful. 

Diagnosis.  Bilateral  cervical  rib  with  pressure  symptoms  on  the 
right  side. 
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Case  II. —Female,  aged  twenty-one  years,  single,  avIio  entered 
St.  Elizabeth's  Hospital  March  22,  1921,  and  was  discharged  well 
fifteen  days  later.  The  complaint  was  "blue  and  cold  fingers  of 
the  right  hand."  Family  history  and  past  history  were  essentially 
negative. 

Present  Illness.  Began  about  four  months  ago,  when  she  noticed 
her  forefinger,  middle  and  little  fingers  turn  white  and  the  nails 
blue  Avhenever  she  was  exposed  to  cold.  No  pain  at  any  time. 
Physical  examination  showed  a  hump-like  prominence  in  the  right 
supraclavicular  fossa.  Over  the  subclavian  artery  a  distinct  thrill 
and  bruit  were  discovered.  The  hands  and  fingers  were  apparently 
normal  except  when  one  exerted  pressure  on  the  right  subclavian 


Case  2 

artery,  at  which  time  the  fingers  became  pale  and  the  finger-nails 
blue.  The  blood-pressure  in  both  arms  was  essentially  the  same. 
Laboratory  report  showed  the  blood  and  urine  to  be  normal. 
Blood  Wassermann  was  negative.  At  operation  the  rib  was 
exposed  and  divided  Avith  bone  forceps,  first  at  its  anterior  end, 
and"  as  the  distal  portion  of  the  rib  was  firmly  attached  to  the 
first  rib,  it  was  necessary  to  remove  the  remainder  piecemeal. 
The  specimen  consisted  of  four  fragments  of  bone  w'hich  measured 
in  total  about  two  and  a  half  inches.  The  largest  fragment  was 
removed  from  inmiediately  beneath  the  brachial  ])Ie\us  and  sub- 
clavian artery.     Recovery  was  uneventful. 

Diagnosis.     Right  cervical  rib  with  j)ressure  symjitoms.     Ivxos- 
tosis  on  the  left  seventh  cervical  xertebra. 
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Conclusions.  The  pressure  on  the  nerves  and  bloodvessels  induc- 
ing pain,  or  even  paresis  of  the  arm,  makes  the  subject  one  of 
surgical  interest. 

AVhile  the  roentgen  ray  has  been  the  means  of  confirming  many 
tentative  diagnoses  of  the  anomaly,  a  comparison  of  clinical  and 
necropsy  statistics  show  that  a  large  number  escape  detection. 
This  is  mainly  because,  as  pointed  out  by  Henderson,  about  90  per 
cent  of  the  cases  are  symptomless.  Fischel  in  his  necropsy  find- 
ings reports  the  deformity  in  1  per  cent  of  cases,  while  Henderson 
states  it  was  clinically  recorded  in  only  .31  of  80,000  patients 
examined  at  the  ^Nlayo  Clinic. 

The  wide  range  in  the  ^'ariety  and  degree  of  symptoms  which 
the  patients  present  makes  the  diagnosis  especially  difficult,  the 
one  almost  pathognomonic  sign  being  a  pulsating  mass  above  the 
clavicle,  which  Cabot^^  states  means  cervical  rib  in  nine  cases  out 
of  ten. 

Conservative  treatment  in  some  cases  has  been  of  value,  and 
apparently  even  a  few  cases  have  been  cured  by  it;  but  for  the 
reasons  stated,  whenever  signs  of  compression  occur  no  operation 
is  indicated. 

Acknowledgment  is  made  to  Dr.  J,  Shelton  Horsley  for  his 
permission  to  report  these  cases,  which  occurred  on  his  service. 


SKIN  TESTS  WITH  FOREIGN  PROTEINS  IN  VARIOUS 
CONDITIONS.! 

By  Francis  M.  Rackerl^nn,  M.D., 

.\SSISTAXT  IN    MEDICINE,  HARVARD    MEDICAL    SCHOOL,    PHYSICIAN   TO   OUT-PATIENTS, 
MASSACHUSETTS  GENERAL  HOSPITAL,    BOSTON,    MASS. 

Skin  tests  with  foreign  proteins  are  today  being  used  by  numer- 
ous investigators  and  physicians  in  the  study  of  a  large  variety  of 
diseases  in  the  hope  of  identifying  a  sensitiveness  to  some  foreign 
protein  a\  hich  may  subsequently  be  shown  to  be  the  cause  of  the 
symptoms  in  that  patient.  This  method  of  diagnosis  is  being  used 
not  only  in  asthma,  hay  fever  and  urticaria,  certain  cases  of  which 
are  clearly  dependent  upon  an  underlying  "asthmatic  state,"  but 
also  in  many  other  conditions  in  which  there  is  little  evidence  that 
hypersensitiveness  plays  a  definite  part,  but  in  most  of  which  the 
sym])toms  are  essentially  chronic. 

In  asthma,  hay  fever  and  urticaria,  in  wiiich  so  many  cases  are 
clearly  due  to  foreign  proteins,  it  is  reasonable  to  suppose  for  them  a 

'*  Differential  Diaguosis,  191.5,  p.  3.38. 
'  J-'rom  the  Anaphylaxis  Clinic  of  the  Massachusetts  General  Hospital. 
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basis  for  this  sensitiveness  which  vre  may  call  the  "asthmatic  state," 
which,  in  so  far  as  the  reactions  to  the  specific  protein  either  l>y 
ingestion  or  injection  are  immediate  and  severe,  is  akin  to  the  experi- 
mental anaphylaxis  in  animals. 

The  nature  of  this  "  asthmatic  state"  is  unknown,  but  its  presence 
perhaps  explains  why  the  symptoms  due  to  foreign  protein  absorp- 
tion may  result  in  one  patient  in  urticaria  while  in  another  patient 
they  result  in  chronic  headache  or  chronic  indigestion,  etc.  The 
present  paper  is  an  attempt  to  review  recent  literature  on  this  sub- 
ject and  to  present  the  results  of  my  own  studies. 

In  a  recent  publication-  an  attempt  was  made  to  classify  cases  of 
asthma  and  allied  conditions.  In  describing  the  results  of  skin  tests 
in  asthmatics,  attention  has  been  paid  to  this  classification. 

Skin  tests  have  been  known  since  1873.  At  that  time  Blackley^ 
noted  that  the  installation  of  crude  pollen  into  the  eyes  of  hay  fever 
patients  produced  swelling  of  the  mucous  membrane.  In  a  later 
experiment  he  found  that  pollen  grains  when  rubbed  into  a  break 
in  the  skin  produced  a  local  reaction,  and  he  like^\ise  found  that  a 
decoction  of  the  pollen  could  in  certain  instances  produce  the  same 
result.  Dunbar,*  in  1903,  demonstrated  that  this  local  reaction 
was  not  due  to  the  mechanical  structure  of  the  pollen  granules, 
since  it  could  be  obtained  by  an  alcoholic  or  saline  extract  of  the 
pollen. 

In  1905  von  Pirquet  and  Schick^  in  their  classical  description  of 
serum  disease  noted  that  a  reinjection  of  horse  serum  causes  an 
intensive  edema  around  the  point  of  injection.  Such  a  development 
of  sensitiveness  following  artificial  sensitization  has  been  shown  to 
occur  after  an  incubation  period  of  seven  to  ten  days  and  to  follow 
the  appearance  of  the  serum  disease  itself. 

In  1912  Schloss"  described  skin  tests  by  the  von  Pirquet  technic 
to  egg-white,  and  demonstrated  that  the  various  chemical  fractions 
of  egg-white  could  each  one  produce  a  reaction.  He  also  described 
skin  tests  to  nuts  and  to  oatmeal. 

In  1914  Goodale'  demonstrated  that  w  hen  a  droj)  of  horse  serum 
was  placed  into  a  superficial  cut  in  the  skin  of  j)aticnts  sufiVring 
from  horse  asthma,  a  local  reaction  aj)i)eared,  and  also  that  a  drop 
of  the  same  horse  serum  placed  on  the  anterior  turbinate  caused 
violent  sneezing  with  ty})ical  symptoms  of  horse  asthma.  A  little 
later  he  studied  hnx  fever,  and  found  local  skin  reactions  to  dilute 


*  Rackemann,  F.  M.:     A    Clinical    Classification    of  Asthma.       (Soe    Am.    .Iouu. 
Med.  Set.,  December,  1921,  162,  802.) 

*  Experimental   Researches  on   tlic   Cause  ami    Nature   of    Hay   Fcvit,   London. 
1873. 

*  Hay  Fever,  Journal  of  H.VRiene,  1903,  13.   lU'). 

*  Die  Serumkrankheit,  Leip/.ip;,  1905. 

'  A    Case    of  Allertry    to  Common  j  Foods,   Am.   .lour.    Pis.    Cliildreii.    191'.',    14, 
341.  - 

"  Skin  Reactions  in  Anapiiylaxis,  Hrilisli  Med.  .and  Sure,  .lour..'  I'.H  I.  171.  li!».'>. 
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alcoholic  extracts  of  those  plant  pollens  which  corresponded 
accurately  to  the  dates  of  onset  and  subsidence  of  the  hay  fever. 
Talbot,^  in  1914,  studied  infants  by  testing  their  skin  with  egg-white 
and  found  that  in  all  cases  in  which  egg  caused  indigestion  there  was 
a  violent  skin  test  to  the  protein. 

In  recent  years  the  literature  has  remarkably  increased  to 
its  present  considerable  size.  Positive  skin  tests  do  not  occur 
in  normal  individuals,  and  when  they  do  occur  in  those  who 
are  apparently  normal,  there  is  always  a  reason,  although  in 
many  cases  no  satisfactory  explanation  can  be  given.  Schloss^ 
has  recently  sho^^n  that  a  positive  skin  test  indicates  that  the 
patient  is  sensitive  to  that  protein,  but  there  are  undoubtedly 
differences  in  the  behavior  of  adults  and  children  in  this  respect.  In 
1916  Talbot^"  performed  skin  tests  with  egg-white  as  a  routine  on 
every  admission  to  his  a\  ard  and  found  3  positives  out  of  85  tests. 
No  further  studies  in  the  3  were  made.  Throughout  the  literature 
are  many  notes  of  positive  tests  in  adults  for  which  there  is  no  expla- 
nation. In  the  present  study,  skin  tests  with  a  variety  of  at  least  15 
different  proteins  were  done  with  negative  results  in  a  total  of  over 
600  patients,  in  most  of  whom  sensitiveness  to  proteins  was  a  rea- 
sonable and  probable  explanation  of  the  symptoms.  The  results  of 
skin  tests  performed  by  other  observers  are  rather  difficult  of  analysis 
chiefly  because  of  the  fact  that  the  proteins  used  are  differently 
prepared  and  that  the  methods  of  application  are  also  different. 

Walker  has  probably  done  as  much  in  this  field  as  anyone.  In 
1918  his  study  of  400  patients  with  asthma'^  showed  that  48  per  cent 
gave  positive  tests,  but  of  the  130  patients  below  the  age  of  twenty- 
five  years,  64.5  per  cent  were  positive  and  of  those  below  the  age 
of  fifteen  years,  69.1  per  cent  were  positive.  These  tests  were  made 
by  the  same  technic  as  the  writer  s. 

A  large  series  of  800  tests  has  recently  been  reported  from  the 
Mayo  Clinic  by  Sanford,^-  who,  using  Walker's  technic,  found  over 
25  per  cent  of  the  cases  positive;  no  attempt  at  grouping  these 
patients  was  made. 

Gottlieb^''  did  skin  tests  with  a  large  number  of  test  substances  in 
32  patients,  finding  one  or  more  positive  results  in  23.  Sterling^* 
found  only  1  positive  in  a  series  of  12  asthmatics  tested.  Skin 
tests  in  dermatology  have  been  recently  shown  to  be  of  some  import- 

*  Asthma  ia  Children,  Boston  Med.  and  Surg.  Jour.,   1914,  171,  708. 

s  Log.  eit. 

i»  Asthma  in  Children,  II,  Bo.ston  Med.  and  Surg.  Jour.,  I!)  Hi,  175,  191. 

11  Walker,  I.  C:  Clinical  Study  of  400  Patients  with  Bronchial  Asthma, 
Boston  Med.  and  Surg.  Jour.,  1918,  179,  288. 

'-  Protein  Sensitization  in  A.sthnia  and  Hay  Feycr,  Jr)ur.  Am.  Med.  As.sn.,  1920, 
74,  124. 

1'  Re.'iults  of  Tests  in  Hay  Fcyer  and  Asthma,  Jour.  Am.  Med.  A.ssn.,  1920,  75, 
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'*  Results  of  Tests  for  Food  Protein  Sensitiyeness  in  Sm;dl  Croup  of  Asthmatics, 
Pennsyhania   Med.   Jour.,    MILS,  22,    1.35. 
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ance.  In  1916  Strickler  and  Goldberg/^  using  purified  alkaline 
salt  solution  extracts  of  various  foodstuffs,  found  11  positive  reac- 
tions in  testing  29  cases  of  various  dermatoses.  Their  work,  how- 
e\er,  has  been  supplanted  by  the  careful  studies  of  Schloss,^^  whose 
results  are  as  follows :  Urticaria,  angioneurotic  edema  and  erythema 
multiforme,  19  positives  in  72  patients  (26.3  per  cent) ;  eczema  under 
sixteen  months,  53  cases  with  40  cases  (77.4  per  cent)  giving  positive 
reactions;  eczema  over  sixteen  months,  24  cases  with  10  positive 
tests  (41.6  per  cent).  O'Keefe^'  studied  the  skin  tests  in  70  cases  of 
infantile  eczema  and  found  that  29,  or  41  per  cent  of  these  patients, 
gave  a  positive  reaction  to  one  or  more  foods,  egg-white  being  the 
commonest  offender. 

While,  then,  positive  tests  are  always  important,  negative  tests 
are  by  no  means  of  equal  importance,  as  has  been  recently  brought 
out  by  Schloss,^^  who  has  observed  that  in  a  sensitive  individual 
cutaneous  tests  may  become  negative  because  of  a  temporary 
desensitization. 

The  cases  reported  in  the  present  work  are  only 'those  in  whom  a 
relatively  large  number  of  tests  have  been  done,  so  that  in  the  case, 
for  example,  of  hay  fever  the  number  appears  small.  There  are 
two  methods  of  testing  the  skin:  (1)  The  cutaneous  method,  by 
which  a  small  quantity  of  dry  protein  powder  is  mixed  in  situ  on 
the  arm  with  a  diluent  and  a  scratch  made  through  the  resulting 
solution;  positive  reactions  appear  within  fifteen  to  twenty  minutes 
and  last  for  about  two  hours.  (2)  The  intradermal  method  by 
which  a  measured  quantity  of  sterile  protein  solution  in  known 
concentration  is  injected  between  the  layers  of  the  skin.  Tests  liy 
the  intradermal  method  appear  within  five  to  fifteen  minutes  and 
disappear  in  about  one  hour.  Tliey  are  \ery  delicate  and  in  the 
author's  hand  have  been  found  accurate  and  easy  of  interpretation. 
Indeed,  in  several  cases  in  which  it  was  of  the  utmost  importance 
to  determine  accurately  whether  certain  seasonal  symptoms  were 
due  to  hay  fever  or  not,  the  cutaneous  (scratch)  tests  to  ragweed 
and  timothy  pollen  in  a  strong  (1  to  100)  dilution  were  negative, 
whereas  the  intradermal  method  using  these  two  pollens  in  a  weaker 
(1  to  1000)  dilution  demonstrated  a  definite  sensitiveness  to  pollen. 

On  this  ])()int  Walker^"  concludes,  after  some  study,  that  the  intra- 
dermal is  less  specific  and  is  too  sensitive.  There  is,  of  course,  no 
question  that  the  intradermal  method  is  more  difficult  of  applica- 
tion, since  in  the  first  place  a  chemically  as  well  as  a  bacterio- 
logically  clean  syringe  and  needle  are  required  for  each  test,  and  in 

"'  Aliapliylaclic  Food  Ucacliuiis  in  1  )iTmaloloi;y,  .lour.  Am.  Mod.  Assn.,  1916, 
66,  249. 

"■  Allergy  in  Infants  and  Children,  Am.  .Jour.  Dis.  Cliildron    lOL'O,  19,   n:?. 

''  Diulctic  lnf:inlilc>  Kc-zcma,  Hoston  Med.  and  Svirn.  .lour.,  1920,  183,  .'.119. 

"  Loc.  cit. 

"  Comparison  botwocn  Ciitanootis  and  Intradermal  Skin  Tests,  .Jour.  Moil, 
licscarch,  1917,  37,  287. 
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the  second  place  the  proteins  nsed  ninst  be  in  a  sterile  solution 
which  produces  absolutely  no  reaction  when  injected  into  normal 
persons.  This  method  is  delicate.  In  the  interpretation  of  any  of 
these  tests  it  is  important  not  to  read  as  positive,  reactions  abo^•e 
any  certain  size,  but  rather  to  read  the  test  according  to  their  relative 
sizes  and  to  compare  them  directly  one  with  another  and  with  the 
control  test.  The  typical  positive  test  by  either  method  should 
consist  of  an  urticarial  wheal  having  a  sharply  defined  irregular 
border;  it  is  usually  pale  in  color  but  is  surrounded  by  a  zone  of 
bright  erythema.  All  tests  by  all  methods  should  give  entirely 
negative  reactions  in  normal  individuals. 

The  present  study  is  based  upon  skin  tests  done  by  the  cutaneous 
method,  using  the  proteins  in  some  of  the  common  foods  as  well  as 
in  the  animal  dusts  and  danders.-"  Only  those  cases  are  reported 
in  which  at  least  fifteen  different  test  substances  were  used,  though 
in  most  of  the  cases  from  twenty  to  thirty  tests  were  employed. 

The  list  of  test  substances  includes: 


Wheat  proteose 

Horse-hair 

Casein 

Timothy 

Wheat  leucosin 

Cat-hair 

Cow's  milk 

Bean 

Buckwheat 

Dog-hair 

Beef 

Pea 

Rye 

Goose  feathers 

Pork 

Lima  beans 

Barley 

Chicken  feathers 

Chicken 

Potato 

Oat 

Sheep  wool 

Lamh 

Peanut 

Rice 

Egg-white 

Codfish 

Strawberry 

Corn 

Egg-yolk 

Mackerel 

Wheat  globulin 

Horse  dander 

Lactalhumen 

Ragweed 

Wheat. 

Orris  powder 

In  certain  cases,  and  in  addition  to  the  cutaneous  tests,  the  intra- 
dermal method  with  solutions  of  the  pollens,  of  egg-white  or  of 
horse-hair  extract  \\  as  used  for  corroboration  in  case  a  correspond- 
ing sensitiveness  was  expected  from  the  history. 

Hay  Fever  and  Pollen  Asthma.  When  the  symptoms  of  hay  fever 
occur  only  during  the  i)oIlen  season,  tests  to  foods,  etc.,  are  not 
ordinarily  indicated.  Such  tests  were  done  in  118  cases,  all  of  which 
had,  of  course,  a  positive  test  to  one  or  more  pollens  and  in  most  of 
which  the  history  vaguely  suggested  a  possible  susceptibility  to 
foods,  horses,  etc.  It  was  found  that  in  48  instances,  or  about  40 
per  cent  of  these  patients,  there  was  a  positive  test  to  some  protein 
other  than  the  pollens. 


TESTS    IX    IL\Y   FEVER   SHOWING   THE    NUMBER   OF   CASES   IX   WHICH 
TESTS  TO   FOODS,   DUSTS,   ETC.,   WERE    POSITRT:. 

Total  tests.  Number  positive.  Per  cent  positive. 

Late  hay  fever 24  11  45.8 

Early  hay  fever      ...  19  5  26.3 

Double  hay  fever  ....  16  9  56.2 

Pollen  asthma .37  14  .38 

Complicated  pollen  asthma    .22  9  41 

118  48  40.6 

-"  The  proteins  used  were  obtained  from  the  Arlington  Chemical  Company. 
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It  is  noteworthy  that  the  proportion  of  other  positive  tests  "was 
greater  in  adnlts  than  in  children  witli  pollen  sensitiveness. 

If  we  analyze  these  positi^"e  cases  we  find  that  in  the  adults  the 
cereals  gave  positive  tests  in  IG  cases,  and  in  each  case  the  food  was 
withdrawn  from  the  diet,  but  in  none  of  these  cases  can  it  be  said 
that  this  withdrawal  produced  any  good  result;  and  in  none  of  the 
cases  Avas  the  patient  aware  of  the  sensitiveness  before  the  tests 
were  made. 

Animal  dusts  gave  positive  tests  in  11  adults,  and  here  the  story 
is  different  because  in  6  of  these  patients  withdrawal  of  feather 
pillows  consequent  upon  the  positive  test  to  goose  feathers,  brought 
about  a  definite  improvement  in  the  symptoms.  In  2  adults  positive 
tests  were  obtained  to  each  protein  in  the  dust  group,  namely: 
horse,  cat,  dog  and  feathers,  but  only  1  patient  (R.  J.)  knew  that 
she  could  not  go  near  cats  without  trouble. 

In  children  with  hay  fever  there  were  only  6  cases  in  \\  hich  a  posi- 
tive test  to  foods  was  obtained,  although  such  tests  were  performed 
in  21  cases  of  the  51  children  suffering  from  pollen  sensitiveness. 

Horse  Asthma.  There  were  45  cases  of  horse  asthma  of  all  ages— 
a  diagnosis  made  only  in  case- the  positive  test  to  horse  dander  or 
to  horse-hair  extract-^  or  to  both  was  substantiated  by  the  patient's 
knowledge  of  susceptibility  to  horses  or  by  the  fact  that  his  asthma 
was  associated  with  certain  places  in  which  animals  were  in  evi- 
dence. In  15  cases  of  horse  asthma,  tests  with  other  proteins 
showed  positive  results  as  follows:  ^Mieat  proteose  in  1  case, 
wheat  leucosin  in  2  cases,  cat-hair  in  5,  dog-hair  in  4,  goose  feathers 
in  3  and  ragweed,  timothy  and  pea  in  2  each,  and  egg-white,  egg- 
yolk  and  beef  in  1  each.  A\-oidance  of  the  corresponding  proteins 
was  advised  in  each  case. 

Dust  Asthma.  In  addition  to  cases  of  horse  asthma  there  is  a 
group  of  31  patients  with  "dust  asthma"  in  which  group  is  included 
those  cases  with  sensitiveness  not  only  to  animal  dusts  as  feathers, 
cat^andMog  hair,  but  also  to  other  substances  existing  in  dust,  as 
wheat  flour,  orris  powder,  etc.  This  subgroup  of  asthma  is  so  com- 
plicated and  at  the  same  time  so  important  that  it  has  seemed  best 
to  tabulate  the  results  as  found  in  the  17  adults  and  1  child. 
(See  Chart  I.)  Thirteen  patients  are  not  tabulated  since  only 
a  very  few  tests  were  done  and  yet  the  asthma  in  each  was 
definitely  associated  with  some  particular  occupation  or  environ- 
ment: a  cofi'ee  worker  gave  a  very  fair  test  to  cofice  dust. 

A  study  of  Chart  I  shows  that  (i  adults  and  1  child  were  sensitive 
to  feathers,  a  fact  corroborated  by  the  relief  to  their  asthma 
following  the  removal  of  feather-pillows.  But  although  each 
patient  is  sensiti\e  to  feathers,  yet  there  are  many  other  positive 

"  These  two  terms  "Horse  Dander"  and  "Horsi'  Hair  Extract"  reft  r  to  two 
different  preparations  used  in  the  tests. 
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tests.  Indeed,  all  but  one  of  these  patients  react  to  at  least  three 
other  proteins  besides  feathers.  In  Cases  3  and  4  with  definite 
sensitiveness  to  wheat,  bread  and  cereals  were  also  removed  from 
the  diet,  but  were  subsequently  added  again  without  increasing  the 
symptoms.  Eight  patients,  including  2  not  charted,  were  sensitive 
to  the  wheat  proteins  and  each  gave  a  history  of  asthma  aggravated 
by  contact  with  flour  dust  such  as  in  making  bread.  Five  of  these 
8  were  professional  bakers,  the  other  3  being  housewives.  In 
this  wheat  group  there  were  positive  tests  not  only  to  other  cereals 
but  to  odd  proteins,  such  as  pea,  potato  and  lamb,  the  significance 
of  which  is  unknown. 

This  sensitiveness  to  a  number  of  different  proteins— multiple 
sensitiveness— may  be  particularly  marked,  a  fact  which  often 
adds  to  the  difficulty  of  correct  diagnosis.  For  example,  the  find- 
ings in  5  other  patients  are  added  to  Chart  I.  In  these  5  patients 
asthma  was  worse  under  certain  fairly  definite  circumstances  not 
adequatelj'^  explained  by  the  positive  tests  obtained. 

Thus  it  is  apparent  that  the  finding  of  a  positive  test  does  not 
always  explain  the  actual  cause  of  symptoms.  In  other  words, 
to  be  conclusive,  positive  tests  must  be  confirmed  by  the  patient's 
history  or  must  be  controlled  by  subsequent  clinical  experiments. 
It  is,  of  course,  self-evident  that  thoroughly  complete  tests  would 
be  almost  impossible  of  performance  because  of  the  unlimited 
number  of  possibilities,  so  that  the  causative  proteins  might  easily 
have  been  overlooked. 

Food  Asthma.  In  only  19,  or  3  per  cent,  of  the  648  cases  of  asthma 
were  proteins  in  food  considered  to  be  the  cause  of  symptoms.  As 
in  the  case  of  dust  asthma,  so  here  positive  tests  were  invariably 
found  to  be  multiple  and  in  most  cases  not  confined  to  one  protein 
group.  With  the  help  of  the  history  as  Avell  as  by  clinical  experi- 
ment it  was  determined  that  the  asthma  in  these  cases  was  due  in 
10  cases  to  egg,  in  4  to  wheat,  in  2  to  meat  and  in  1  each  to  nuts, 
fish  and  milk.  In  4  others  the  positive  tests  were  so  numerous  and 
complicated  that  no  one  food  could  be  held  responsible. 

Bacterial  Asthma.  In  the  present  series  a  diagnosis  of  bacterial 
asthma  (including  perennial  asthma)  was  made  in  156  patients,  and 
of  these  about  100  had  fairly  complete  skin  tests.  Out  of  103 
patients  tested  22  showed  positive  reactions.  An  analysis  of  the 
results  obtained  in  these  cases  shows  that  positive  tests  to  only  one 
protein  were  obtained  in  only  3  cases,  wliile  1  other  patient  had  only 
two  positive  tests.  Two  other  patients  had  a  number  of  ditfcrent 
positive  tests  but  all  to  substances  in  one  protein  group.  The  diag- 
nosis of  bacterial  asthma  was  made  in  these  last  2  cases  largely  by 
exclusion,  as  it  was  subsequently  established  that  avoidance  of  the 
l);irticular  grou])  of  ])rotcins  did  not  bring  relief  to  the  symptoms, 
in  other  cases  positi\e  tests  were  scattered  throughout  the  ])roteiii 
groups.    One  of  these  cases  of  bacterial  asthma  gave  beautiful  tests 
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to  the  wheat  proteins  and  to  barley,  rye  and  oats;  but  when  it  was 
disco^■ered  that  he  was  a  diabetic,  and  in  recent  years  had  rarely 
if  ever  eaten  wheat  or  cereals  of  any  sort,  and  when  all  chances  of 
his  exposure  to  cereals  and  grain  dust  had  been  excluded,  the 
absurdity  of  the  test  finding  in  this  particular  case  was  evident. 

Emphysema.  In  the  cases  of  emphysema  skin  tests  were  done  in 
133  cases,  but  in  only  34  were  positive  results  obtained.  This  latter 
figure  includes  13  cases  of  emphysema  on  a  background  of  pollen 
asthma  and  8  cases  on  a  background  of  animal  dust  asthma.  Here, 
again,  positive  results  were  found  to  be  well  distributed  throughout 
the  various  protein  groups  and  were  confined  to  one  group  in  only  3 
eases.  Except  for  the  21  cases  whose  emphysema  could  be  shown  by 
history,  skin  tests  and  reaction  to  treatment  to  be  due  to  foreign 
proteins,  no  one  of  the  other  13  patients  with  positive  tests  gave 
gave  any  history  of  sensitiveness  to  proteins. 

Six  of  these  13  patients  were  found  to  be  sensitive  to  one  or  more 
of  the  cereal  proteins,  and  were  told  to  avoid  all  bread  and  cereals, 
but  it  is  difficult  to  know  how  much  this  advice  has  helped  them, 
especially  as  in  certain  cases  they  have,  after  a  trial  of  from  three 
weeks  to  six  months,  gone  back  to  bread  without  change  in  their 
asthma  or  emphysema.  In  a  previous  publication^-  the  relation 
of  emphysema  to  other  forms  of  asthma  was  discussed,  and  in  con- 
sequence of  the  findings  there  it  is  evident  that  in  the  presence  of 
organic  changes  in  the  lungs,  little  in  the  way  of  protein  treatment 
can  be  accomplished . 

In  this  series,  skin  tests  were  done  in  78  cases  of  reflex  asthma  and 
in  35  cases  of  "unclassified  asthma,"  but  in  only  7  of  these  113  cases 
were  the  results  positive. 

Other  Conditions  Allied  to  Asthma  and  Hay  Fever.  In  addition  to 
the  work  on  asthma,  many  patients  vvith  other  conditions  have  been 
tested.  Chief  among  these  conditions  is  vasomotor  rhinitis,  in 
which  the  physical  findings  in  the  nose  are  quite  the  same  as  those 
during  the  acute  hay  fever  attack.  As  here  used  the  term  refers 
to  a  perennial  condition  which  runs  on  from  day  to  day  and  from 
week  to  week  regardless  of  the  environment  or  occupation  of  the 
patient  and  without  any  apparent  cause  for  its  changes  in  severity. 
The  cases  already  described  under  hay  fever,  horse  asthma  and  dust 
asthma  are  not  included. 

One  hundred  and  ninety-eight  patients  with  this  ailment  were 
tested  and  studied  in  some  detail.  Forty-five,  or  22.7  per  cent,  were 
found  to  give  positive  skin  tests.  These  positive  skin  tests  were 
confined  to  one  group  of  proteins  in  about  half  of  the  cases. 
Although  only  a  few  of  these  patients  were  heard  from  after  the  tests 
were  done,  these  few  were  practically  all  much  relieved  by  the  advice 
to  avoid  the  protein  giving  the  test.    Thirteen  were  sensitive  to 

'*  Rackemann,  F.  M.:  A  Clinical  Classification  of  Asthma.  (See  Am.  Jour. 
Med.  Sci.,  December,  1921,  162,  802.) 
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orris  powder  and  here  the  advice  tt)  give  up  its  use  was  often  striking. 
In  several  cases,  the  importance  of  further  study  is  well  illustrated : 
For  example:  M.  G.  was  a  patient  whose  tests  by  the  cutaneous 
method  were  entirely  negati^'e  and  who  had  been  treated  with  ten 
doses  of  a  vaccine  made  from  her  nasal  secretion  without  result. 
Finally,  the  intradermal  method  revealed  a  slightly  positive  test  to 
horse-hair  extract,  and  treatment  with  this  has  to  date  caused  a 
definite  improvement. 

Five  patients  were  advised  to  give  up  their  feather  pillows,  with 
the  result  that  their  symptoms  were  very  much  relieved. 

Five  patients  in  whom  the  results  were  not  good,  all  gave  reac- 
tions to  one  or  more  of  the  cereal  group,  but  whether  their  atten- 
tion to  instructions  was  perfect  or  not  the  fact  remains  that  the 
advice  to  avoid  bread  and  all  wheat  was  not  followed  by  any  definite 
clinical  improvement.  The  same  general  experience  is  true  of  the 
other  patients  with  vasomotor  rhinitis  who  gave  positive  tests 
in  more  than  one  protein  group.  The  large  majority  of  these  tests 
were  in  the  animal  hair  group,  but  avoidance  of  feather  pillows 
was  not  of  any  striking  benefit.  Unfortunately  in  none  of  these 
other  patients  was  treatment  with  horse-hair  carried  out.  On  the 
other  hand  2  of  these  patients  were  sensitive  to  ragweed,  and 
treatment  with  ragweed  extract  during  the  summer  seemed  to  have 
a  definite  and  permanent  good  efi'ect  upon  their  condition  in  spite 
of  the  perennial  character. 

From  the  above  it  is  perhaps  reasonable  to  conclude  that  in  vaso- 
motor rhinitis  the  responsible  proteins  act  largely  through  the  respir- 
atory system  and  that  the  pure  food  proteins  investigated  have 
little  if  any  eftect  upon  the  disease  in  spite  of  the  fact  that  they 
may  give  a  positive  skin  test.  If  correct  this  observation  would 
strongly  suggest  the  possibility  of  a  local  tissue  hypersusceptibility. 
In  none  of  these  cases  did  the  ingestion  of  bread  or  other  food  protein 
giving  a  positive  skin  test  cause  any  local  symjjtoms  in  the  mouth 
or  stomach,  so  that,  clinically  at  least,  there  was  no  evidence  of  a 
local  sensitiveness  in  any  other  tissue. 

In  a  recent  paper  on  "Frequent  Causes  and  the  Treatment  of 
Perennial  Hay  P^ever,"  Walker--^  foinid  the  symptoms  were  due  in 
20  cases  to  emanation  from  horses,  in  6  cases  to  cats  and  in  a  number 
to  feathers.  He  speaks  of  similar  symptoms  among  laboratory 
workers  which  were  due  to  rabbit  and  guinea-pig  hair,  likewise  of 
symptoms  in  bakers  and  housewives  due  to  the  cereal  fiours.  Un- 
fortunately he  does  not  give  the  total  luiniber  of  cases  studied,  but 
since  the  numbers  as  gi\en  are  small  and  ids  clinic  is  very  large,  it 
may  be  assumed  that  these  jn-oteins  are  at  least  infretiuent  as  causes 
of  perennial  vasomotor  rhim'tis.  and  in  so  far  do  Walker's  findings 
agree  with  my  own. 

'*  Frequent  f'iiuses  and  tlir  Tmilinent  of  IVreiiiiial  Hay  Fever,  .lour.  Am.  Med. 
As-sn.,  1!)20.  76,  782. 
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Eczema,  Urticana  and  Angioneurotic  Edema.  P'orty  cases  of 
eczema  were  studied,  1!)  in  children  and  2 1  in  adults.  Four  adults 
gave  positive  tests— o  to  orris  powder  and  1  to  egg.  In  no  case 
was  the  finding  of  any  clinical  importance.  The  egg  case  had 
known  of  the  susceptibility  for  many  years  and  the  eczema  had 
persisted  in  spite  of  jjrolonged  egg-free  diet.  Of  the  19  children 
tested  there  were  S  cases  which  gave  positive  tests  (42  per  cent)  — 
figures  comparable  to  those  of  Schloss  and  of  O'Keefe.  fvach  one 
of  these  positively  reacting  children  gave  a  positive  reaction  to 
egg-white  and  4  of  them  gave  a  well-marked  test  to  a  large  number 
of  wheat  proteins  in  addition.  One  child  gave  a  test  to  beef,  bean 
and  pea.    In  no  case  was  a  single  protein  group  involved. 

The  findings  of  these  tests,  with  the  consequent  elimination  of  egg 
from  the  diet,  brought  about  excellent  clinical  results  in  4  of  these 
8  children,  but  in  another  patient  elimination  of  egg  had  been  carried 
out  for  some  months  before  the  tests  were  done  and  without  any 
appreciable  benefit  to  the  eczenia. 

Urticaria.  Out  of  a  total  of  35  cases  tested,  only  4  adults  and  2 
children  gave  positive  results.  Avoidance  of  the  protein  did  not 
relieve  the  adults  at  all  but,  as  in  eczema,  1  of  the  children  reacted 
among  other  things  to  egg,  while  the  other  reacted  to  wheat,  buck- 
wheat and  bean,  and  both  were  improved  when  the  corresponding 
foods  were  omitted  from  their  diet. 

Seven  cases  of  angioneurotic  edema  were  tested,  and  2  patients 
gave  positive  tests.  Both  were  in  women  who  reacted  to  wheat 
as  well  as  to  one  of  the  animal  dusts,  but  unfortunately  neither  was 
seen  again. 

Miscellaneous.  In  addition  to  the  cases  noted  above,  in  many  of 
which  protein  sensitiveness  is  a  very  reasonable  working  basis, 
tests  were  also  made  in  a  number  of  other  conditions  not  so  closely 
related  to  this  clinical  group.  These  cases,  86  in  number,  included 
19  cases  of  frequent  colds  in  children,  2  of  whom  gave  positive  tests, 
1  to  ragweed  pollen  compatible  with  her  hay  fever,  the  other  to 
feathers;  4  adults  with  chronic  winter  coughs  were  tested,  1  of  whom 
was  found  positive  to  wheat,  which  finding  A^as  clinically  unex- 
plained; 6  cases  with  obscure  chronic  arthritis  were  tested  with  no 
positive  results;  4  cases  of  cardiospasm  were  studied  as  completely  as 
possible,  but  no  positive  results  were  obtained;  8  cases  of  chronic 
skin  disease,  including  3  of  psoriasis,  were  all  negative.  Eighteen 
normal  individuals  \\ere,  of  course,  negative. 

Twenty-seven  patients  \\  ith  other  conditions,  including  such  as 
paroxysmal  tachycardia,  periodic  vomiting  in  children,  chronic 
headache,  herpes  labialis,  recurrent  conjunctivitis,  etc.,  were  tested 
with  only  one  positive  reaction  in  a  patient,  who  also  had  late  hay 
fever.  Thus  in  this  total  group  of  86  cases  there  were  only  4  cases 
with  positive  tests,  in  2  of  which  the  tests  were  a  mere  observation 
without  reasonable  exjjla nation. 
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Summary.  In  this  work  skin  tests  in  939  patients  presenting 
various  clinical  conditions  have  been  studied.  It  is  to  be  expected 
that  positive  skin  tests  should  occur  together  in  the  same  protein 
group;  that  a  patient  with  horse  asthma  should  give  a  skin  test  to 
cat-  or  to  dog-hair  as  well  as  to  horse  dander.  Multiple  tests  are 
commonly  obtained  with  several  of  the  proteins  in  any  one  group, 
but  they  are  also  obtained  to  proteins  in  other  groups.  That  there 
is  no  one  test  substance  in  any  one  group  which  can  be  used  in  a  given 
case  to  be  quite  sure  of  ruling  the  entire  group  in  or  out  is  shown  by 
such  observations  as  that  in  the  cereal  group  (see  Chart  I) ;  many 
patients  react  to  wheat  proteose,  but  3  adults  fail  to  react  to  it,  while 
in  the  animal  group  horse-hair  and  horse  dander  give  by  far  the 
greater  number  of  positive  tests;  but  2  children  and  1  adult  react  to 
goose  feathers  and  fail  to  react  to  horse  at  all.  Thus  in  any  given 
case  a  wide  variety  of  tests  should  be  done.  A  more  perfect  method 
of  excluding  proteins  is  to  so  limit  the  patient's  diet  and  life  that, 
as  far  as  possible,  contact  with  proteins  is  limited  to  those  repre- 
sented by  the  negative  tests  found. 

Chart  II  represents  a  summary  of  the  results  in  the  various 
clinical  conditions  mentioned.  It  is  interesting  to  add  the  tests 
together  and  then  determine  the  relative  incidence  of  positive 
results  with  each  test  substance.  Chart  III  shows  such  an  addition, 
compiled  from  only  those  cases  accurately  tabulated. 

CHART  II.  — RESULTS  OF  SKIN  TESTS  IN  THOSE  PATIENTS  TESTED  WITH 
FIFTEEN  OR  MORE  DIFFERENT  SUBSTANCES. 


Diagnosis. 


Patients, 
total 


Patients 
tested 


Patients 
positive 


Positive 
per  cent 


Hay  fever  (simple)       ... 

Pollen  asthma 

Horse  asthma 

Dust  asthma 

Food  asthma 

Bacterial  asthma 

Emphysema 

Reflex" 

Unclassified 

Total  asthma 

Vasomotor  rhinitis       ... 

Eczema 

Urticaria 

Angioneurotic  edema 

Total  allied  conditions 
Miscellaneous 

Grand  total  . 


347 


59 


25 


42 


1.36 

59 

23 

39.0 

45 

45 

15 

33.3 

31 

31 

31 

100.0 

19 

19 

19 

100.0 

156 

103 

22 

21.0 

136 

133 

34 

25.0 

78 

78 

4 

5.0 

47 

35 

3 

8.5 

648 

503 

151 

30.0 

198 

198 

45 

22.7 

40 

40 

12 

30.0 

35 

35 

6 

17.0 

7 

7 

2 

28.5 

280 
86 

280 
86 

66 
4 

23.0 
4.6 

1361 

928 

245 

26.4 

Figures  refer  to  positive  tests  with  substances  other  than  the 
patient  gave  a  history  of  sensitiveness. 
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Discussion  of  the  Value  of  Skin  Tests  in  General.  In  such  conditions 
as  hay  fever,  horse  asthma  and  perhaps  dust  asthma,  when  the  his- 
tory shows  a  fairly  definite  and  obvious  relation  of  symptoms  to 
some  one  protein,  the  skin  test,  of  course,  demonstrates  this  protein 
etiology.  In  certain  doubtful  cases  with  a  suggestive  history  the 
test  is  of  greatest  value  in  determining  whether  or  not  the  proteins 
suggested  by  that  history  are  important  or  not  in  the  etiology. 

Aside  from  its  use  in  diagnosis  the  skin  test  is  of  use  in  the  treat- 
ment of  such  conditions  as  hay  fever  in  order  to  determine  the  dilu- 
tion of  pollen  extract  to  use  at  the  start. 

Skin  tests  probably  demonstrate  a  sensitiveness  to  proteins  in 
all  cases  in  which  they  are  positive,  but  it  is  well  known  that  many 
tests  are  found  in  the  clinic  for  which  there  is  little  if  any  explana- 
tion. Clinically,  at  least,  positive  tests  should  be  taken  seriously 
only  in  case  they  are  compatible  with  the  patient's  history  or  in 
case  further  study  and  clinical  experiment  can  prove  their  import- 
ance as  an  etiological  factor. 

In  cases  of  asthma  which  are,  at  first  glance,  evidently  dependent 
upon  bacterial  infection  the  skin  test  may  often  reveal  a  protein 
sensitiveness  which  may  prove  to  be  the  fundamental  starting-point 
of  the  symptoms.  This  is  particularly  true  in  cases  of  asthma  which 
occur  in  the  autumn  and  in  which  a  test  to  ragweed  extract  is  found. 
Such  cases  can  best  be  treated  by  prevention  the  following  year. 
In  a  certain  relatively  small  number  of  cases,  especially  in  children, 
the  tests  are  of  greatest  value  in  demonstrating  the  cause  of  symp- 
toms, and  in  most  of  these  cases  treatment  by  avoiding  the  corre- 
sponding food  gives  remarkable  results. 

In  the  present  series  there  are  approximately  100  cases  in  which 
positive  tests  of  a  fairly  definite  sort  were  obtained  which  were 
evidently  not  compatible  with  the  history.  Subsequent  study 
showed,  moreover,  that  in  only  about  13  of  these  cases  was  the 
finding  of  the  test  to  food  or  animal  protein  really  important  and  of 
use  in  further  treatment.  This  figure  is  very  small,  but,  as  a  matter 
of  fact,  the  ability  to  really  help  a  small  number  of  patients  un- 
doubtedly justifies  the  great  amount  of  routine  work  on  many  other 
patients.  Enii)hasis  should  be  placed  upon  the  necessity  of  a  fairly 
gross  interpretation  of  any  j)Ositive  test.  Too  delicate  or  fine  a 
reading  merely  clouds  the  picture  and  in  addition  renders  further 
progress  in  this  already  obscure  branch  of  science  even  more  difficult. 
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ENZYME  MOBILIZATION  BY  MEANS  OF  ROENTGENRAY 
STIMULATION. 

By  William  F.  Petersen,  M.D., 

AND 

Clarence  C.  Saelhof,  ]M.D., 

CHICAGO,    ILL. 

(From  the  Department  of  Pathologj'  and  the  Laboratory  of  Phj'siological  Chemistry, 
University  of  Illinois,  College  of  Medicine,  Chicago,  111.) 

It  is  at  present  a  recognized  principle  in  the  therapeutic  applica- 
tion of  photodynamic  and  radiant  agents,  including  roentgen  rays, 
radium,  Finsen  and  red  rays,  sunlight,  etc.,  that,  apart  from  the 
direct  effect  on  the  exposed  tissue,  these  agents  may  bring  about  a 
distinct  systemic  alteration. 

Clinically  this  alteration  is  made  evident  in  two  ways:  There 
is  first  of  all  the  recognition  that  the  effects  of  radiant  agents  may 
be  exerted  on  remote  pathological  lesions.  Thus  lupus  and  other 
tuberculous  processes  may  be  benefited  by  light  rays  acting  on 
remote  body  surfaces.  Secondly,  we  recognize  a  general  intoxica- 
tion, a  phenomenon  of  varying  intensity,  ranging  from  mere  transi- 
tory and  subjective  symptoms  to  an  actual  fatal  intoxication.  To 
these  latter  forms  the  term  roentgenray  anaphylaxis  has  not  infre- 
cjuently  been  applied,  but,  of  course,  improperly.  The  general 
intoxication  is  frequently  elicited  when  large  lymphatic  structures, 
abdominal  viscera  or  cell-rich  neoplasms  or  inflammatory  exudates 
are  exposed  for  any  length  of  time.  Walsh^  is  said  to  have  been  one 
of  the  first  observers  to  record  such  toxic  effects. 

The  mechanism  of  this  reaction,  apart  from  the  assumption  that 
it  is  due  to  the  reabsorption  of  the  products  of  cell  destruction, 
has  not  been  clearly  defined.  It  is  known  that  the  intracellular 
enzymes  are  influenced  by  the  agents  under  consideration,  and 
experiments  to  study  the  effects  upon  ferments  in  vitro  have  demon- 
strated the  destructive  effect  of  radiant  energy  upon  them,  the 
diastasic  ferment  being  the  only  one  that  displays  considerable 
resistance  to  prolonged  exposure. 

Short  exposures,  on  the  other  hand,  may  accelerate  enzyme 
action  in  vitro,  according  to  Richards.^ 

If  the  possibility  exists  that  by  means  of  irradiation  the  in- 
tracellular enzymes  may  be  altered  and  their  entrance  into  the 
blood  and  lymph  current  accelerated  or  retarded,  it  might  seem  a 
plausible  method  of  approach  to  the  problem  of  altering  and  con- 
trolling the  amount  and  character  of  the  serum  ferments  and  the 

1  British  Med.  Jour.,  1897,  2,  272. 

2  Am.  Jour.  Physiol.,  1914,  35,  224. 


102  PETERSEN,  SAELHOF:   ENZYME  MOBILIZATION 

resultant  effect  on  such  local  pathological  processes  as  pneumonia'' 
and  tuberculosis.* 

We  cannot  introduce  foreign  ferments  directly  into  the  circula- 
tion because  of  the  impossibility  of  freeing  them  from  more  or  less 
toxic  admixtures;  the  advocacy  of  trypsin  injections  by  Beard,^ 
it  will  be  recalled,  was  along  this  line  but  led  invariably  to  a  toxic 
reaction.  The  intestinal  absorption  of  enzymes  is  likewise  uncer- 
tain. The  ferment-rich  abdominal  organs  might,  however,  lend 
themselves  to  stimulation  by  means  of  the  agents  under  considera- 
tion, and,  as  a  result  of  varying  degrees  of  insult,  discharge  ferments 
into  the  circulation  in  different  amounts.  Whipple*'  has  noted  that 
liver  injury,  for  instance,  causes  an  increase  in  the  serolipase,  and 
jVIusser  and  PMsall,^  in  studying  the  effect  of  roentgen  rays  on  the 
metabolism  of  leukemic  patients  surmised  that  an  acceleration  of 
the  proteolytic  activity  resulted  from  the  roentgenray  treatment. 
It  may  be  permissible  to  quote  at  length  from  their  interesting 
paper:  "The  facts  that  have  just  been  mentioned  demonstrated, 
we  think,  that  the  effect  (of  the  roentgenrays)  is  not  a  direct  one 
but  one  that  requires  response  on  the  part  of  the  individual.  .  .  . 
To  be  more  specific  concerning  the  processes  that  are  stimulated 
and  accelerated  by  the  roentgen  rays,  we  consider  that  it  is  highly 
probable  that  the  action  is  chiefly  on  autolysis.  A  considerable 
number  of  physiological  and  pathologic  processes  have,  with  con- 
siderable probability,  been  shown  to  be  due  to  autolysis,  that  is, 
to  activities  that  have  the  characteristics  of  ferment-like  processes 
and  that  produce  in  their  course  the  same  classes  of  substances  as 
those  found  in  the  various  stages  of  digestion.  The  view  is  now 
widely  accepted  that  the  exudate  in  pneumonia  undergoes  resolution 
as  a  result  of  sudden  autodigestion,  carried  out  not  through  bac- 
terial influences  but  through  the  activities  of  the  tissues.  .  .  . 
Following  the  general  trend  of  the  thought,  and  the  direction  in 
which  the  results  of  recent  experimental  work  pretty  generally 
point,  the  most  natural  explanation  of  the  increase  in  tissue  destruc- 
tion, when  this  destruction  is  dependent  upon  individual  body 
reaction,  is  that  it  is  due  to  acceleration  of  autodigestive  or  auto- 
lytic  processes.  The  remarkable  suddenness  and  intensity  with 
which  the  action  of  the  roentgen  rays  begins  immediately  after 
exposure  is  more  direct  evidence  in  favor  of  the  view  that  autolysis 
is  influenced." 

In  a  second  contribution  (Edsall  and  Pemberton*)  the  effect  of 
roentgen  rays  on  unresolved  pneumonia  was  studied  as  well  as 

'  Jobling,  J.  W.,  Petersen,  W.  F.,  and  Eggstein,  A.  A.:  Jour.  Exp.  Med.,  1915, 
22,  568. 

*  Petersen,  W.  F.:     Arch.  Int.  Med.,  1918,  21,  14. 

'  Enzyme  Treatment  of  Cancer,  London,  1911. 

6  Bull.  .Johns  Hopkins  Hosp.,   1913,  24,  .357. 

'  Tr.  Assn.  Am.  Phys.,  1905,  20,  294. 

«  Am.  .Iouu.  Med.  f^ci.,  1907,  pp.  133,  286  and  426.  Tr.  Assn.  Am.  Phys.,  1906,  21, 
618. 
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attention  directed  to  possible  toxic  results  that  might  be  related  to 
the  effects  of  the  roentgen  rays.  In  these  two  papers  the  very 
definite  foundation  for  the  therapeutic  application  of  the  rays  in 
stimulation  enzyme  activity,  thereby  influencing  pathologic  pro- 
cesses, was  formulated. 

Since  these  papers  of  Edsall  were  published  a  considerable  amount 
of  evidence  has  been  accumulating  that  tends  to  confirm  the  view 
that  apart  from  the  antibacterial  mechanism  involved  in  recovery 
from  pneumonia  a  second  mechanism,  the  inception  of  an  active 
autolysis,  plays  a  considerable  role  in  the  crisis  (Jobling,  Petersen 
and  Eggstein,**  Lord,^°  Weiss,"  Blake  and  Cecil, ^^  Petersen  and 
Short,^^  Thomas  and  Parker,^^  etc.)- 

In  the  meantime  there  has  developed,  first  quite  empirically,  the 
so-called  non-specific  method  of  treatment  of  a  number  of  diseases 
whereby  disease  processes  are  either  abruptly  terminated  or 
markedly  influenced  by  the  intravenous  injection  of  a  great  number 
of  different  agents  ranging  from  chemicals— salts,  formalin,  etc.— 
through  the  metallic  colloids— silver,  arsenic,  etc.— to  various  bio- 
logical substances— vaccines,  milk,  protein  split  products,  etc. 
The  intensive  study  which  interest  in  this  field  has  stimulated,  has 
led  to  the  recognition  that  the  broad  basis  of  this  form  of  therapy 
rests  on  common  systemic  alterations  produced  by  these  various 
substances.  Weichardt^^  uses  the  general  term  "plasma-activation" 
to  cover  the  whole  series  of  alterations  inaugurated  by  the  non- 
specific injections.  Among  these  the  alteration  in  the  permeability 
of  the  cells  is  perhaps  fundamental.  The  serum  enzymes,  too,  have 
been  found  altered,  particularly  the  proteolytic  enzymes  are  seem- 
ingly increased  in  amount.  Lindig,^^  Luithlen^^  and  others  regard 
this  mobilization  as  of  particular  significance.  Sachs,^*  in  his  recent 
review,  seems  to  be  of  the  same  opinion. 

Considering  the  fact  that  the  enzyme  mechanism  very  probably 
plays  a  role  in  such  pathological  conditions  as  pneumonia  and 
tuberculous  infection,  and  that  even  in  the  non-specific  reaction 
the  eft'ect  of  enzyme  mobilization  is  supposed  to  be  of  some  import- 
ance, Ave  thought  it  might  be  of  interest  to  study  whether  by  means 
of  the  roentgen  ray  or  other  similar  agents  we  could  bring  about 
the  "shedding"  of  organ  enzymes.  Studies  heretofore  reported, 
such  as  those  of  Hall  and  ^Yhipple,^^  are  concerned  chiefly  with  the 
cause  of  the  roentgen  ray  shock  when  large  doses  are  used,  while 
Denis,  Martin  and  Aldrich-°  endeavored  to  elucidate  the  same  point 

9  Exp.  Med.,  1915,  22,  568.  >»  Jour.  Am.  Med.  Assn.,  1919,  73,  1420. 

>  Arch.  Int.  Med.,  1919,  23,  395.  '=  Jour.  Exp.  Med.,  1920,  31,  445. 

'  Jour.  Infect.  Dis.,  1918.  22,  147.  '<  Arch.  Int.  Med.,  1920,  26,  125. 

s  Miinchen.  med.  Wchnsrhr.,  1918,  65,  581. 

6  Ibid.,  1919,  66,  No.  33. 

■  Wien.  klin.  Wchnschr.,  1913,  26,  653. 

'  Therap.  Halbmonatschr.,  1920,  34,  379. 

Am.  Jour.  Med.  Sci.,  1919,  157,  453. 

2»  Ibid..  1920,  160,  555. 
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by  means  of  massive  regional  doses  in  rabbits.  Pfeiffer,^^  on  the 
other  hand,  has  already  demonstrated  that  in  photodynamic  intoxi- 
cation (he  used  "rose  bengale")  a  mobilization  of  serum  peptidase 
takes  place. 

Apart  from  the  mobilization  of  enzymes  the  selective  stimulation 
of  organs  by  means  of  the  roentgen  ray  or  related  agents  is  a  related 
field  in  which  therapeutic  applications  have  been  reported  only  in 
very  recent  papers.  These  include  the  alteration  in  the  coagulation 
mechanism  following  raying  of  the  spleen  (Stephan--)  and  the 
effort  to  increase  the  function  of  certain  of  the  glands  of  internal 
secretion  by  means  of  stimulating  doses. 

Experimental.  Preliminary  experiments  were  carried  out  to 
determine  whether  variation  in  enzyme  titers  occurred  in  the  serum 
following  roentgen  ray  exposure  of  the  liver,  intestinal  and  splenic 
area. 

Liver  Exposure.  Dog  of  14  kilo.  Diet,  June  13  to  29,  1917,  as 
follows : 

Protein  (lean  meat) 220  gm. 

Carbohydrate  (cracker  meal)         60    " 

Fat  (lard) 40    " 

Bone  ash 35    " 

Water 300    " 

From  June  29  to  the  termination  of  the  experiment  the  daily 
ration  was  altered  so  that  the  animal  received  100  gm.  of  carbo- 
hydrate and  25  gm.  of  fat  per  day.  The  normal  metabolism  of  this 
diet  was  first  studied  for  a  period  of  several  days. 

On  June  20  (10  a.m.)  the  liver  area  was  rayed  for  fifteen  minutes 
(Coolidge  tube,  10-inch  distance,  8  ma.  and  5-inch  back  spark;  no 
screen).  On  June  25  the  liver  was  exposed  for  thirty  minutes 
(8-inch  spark)  and  on  June  29  for  one  hour.  (In  raying  the  liver 
area,  parts  of  the  gastro-intestinal  tract,  pancreas,  etc.,  were,  of 
course,  not  to  be  excluded).  After  a  period  of  four  days  a  super- 
ficial burn  followed  over  the  area  exposed.  The  animal  was  killed 
on  July  5.  No  gross  or  microscopic  alterations  were  to  be  found  in 
the  abdominal  viscera. 

It  was  observed  that: 

(a)  The  weight  of  the  animal  decreased  after  the  second  exposure, 
(about  1000  gm.) 

(b)  That  the  nitrogen  excretion  also  increased  after  this  exposure. 
The  scrum  studies  revealed  the  following  changes: 

(c)  Exposure  was  followed  by  a  transient  decrease  in  the  non- 
coagiilable  nitrogen  of  the  serum  with  an  increase  in  the  amount 
later.  From  the  original  of  about  40  mg.  per  100  cc  the  non-coagul- 
able  nitrogen  increased  to  55  mg.  at  the  end  of  the  experiment. 

='  Ztschr.  f.  IllUlUInit•it^^forsch.,  orig.,  lill.").  23.  .">1'7. 
"  Miinchcii.  mcd.  Wchnschr.,  1920,  67,  30',». 
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(d)  A  marked  mobilization  of  the  protease  followed  the  short 
exposure  and  there  was  no  change  following  the  two  longer  periods 
of  exposure  to  the  rays. 

(e)  The  ereptase  (peptidase)  was  increased  after  the  short  expos- 
ure but  immediately  decreased  after  the  longer  periods. 

(/)  The  lipase  (esterase)  titer  increased  after  the  first  two  expos- 
ures but  decreased  after  the  longer  period. 

(g)  The  antiferment  titer  was  quite  irregular  but  guve  evidence 
of  a  distinct  increase  after  the  final  exposure. 

(h)  The  diastatic  activity  fluctuated  to  a  considerable  extent, 
but,  was  as  a  rule,  augmented  after  the  roentgenray  exposure. 

It  was  apparent  from  the  experiment  that  as  a  result  of  the 
roentgen-ray  exposure  the  serum  ferments  were  not  only  altered 
quantitatively,  but  that  decided  differences  in  reaction  were  ob- 
tained with  different  degrees  of  exposure  and  consequent  stimula- 
tion of  the  liver  parenchyma. 

Intestinal  Exposure.  In  the  following  experiment  a  dog  of  19| 
kilos  was  used.   The  diet  was  as  follows : 

Protein 330  gm. 

Carbohydrate 130    " 

Fat 35    " 

Bone  ash 40    " 

Water 400    " 

Because  of  the  rejection  of  about  375  gm.  of  the  diet  on  the  two- 
day  period  following  the  second  exposure  the  diet  was  reduced  on 
July  24  to: 

Protein 200  gni. 

Carbohydrates 100    " 

Fat 20    " 

Saline 20    " 

The  water  ration  was  increased  to  600,  later  to  2000  cc  per  day. 

The  animal  was  rayed  for  periods  of  time  similar  to  the  first,  but 
in  this  case  the  upper  abdominal  viscera  were  protected  so  that  only 
the  lower  intestinal  area  was  exposed.  (Distance,  10  inches;  8  ma.; 
6-inch  spark;  no  screen). 

(a)  The  weight  of  the  animal  decreased  after  the  second  exposure. 
This  decrease,  not  associated  with  a  corresponding  increase  of  nitro- 
gen excretion,  was  probably  due  to  a  loss  of  water  content  of  the 
animal.    The  serum  alterations  revealed  the  following: 

(6)  A  distinct  transient  increase  in  the  non-coagulable  nitrogen 
after  the  periods  of  exposure.  There  was  no  permanent  alteration 
of  the  original  amount  (25  mg.  per  100  cc) . 

(c)  Only  a  slight  and  transient  increase  in  the  protease  following 
the  original  exposure;  no  increase  after  the  longer  periods  of  raying. 

{d)  A  considerable  augmentation  of  peptidase,  reaching  the  maxi- 
mum alter  the  second  exposure;  a  decrease  after  the  longest  exposure. 
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(e)  A  lipase  curve  similar  to  that  following  the  liver  exposure. 
(/)  Marked  fluctuations  in  the  antiferment  titer,  with  less  evi- 
dence of  reaction  following  the  final  exposure  than  in  the  case  of  the 
liver. 

(g)  A  sharp  increase  in  the  diastase  after  the  first  two  exposures; 
no  change  following  the  longest  period. 

On  the  basis  of  these  preliminary  experiments  we  ha^•e  made  a 
more  detailed  study  of  the  serum  changes  following  roentgenray 
exposure  of  the  liver  and  intestinal  and  splenic  areas  in  dogs.  They 
were  rayed  for  the  following  periods :  five  minutes,  ten  minutes  and 
twenty  minutes  with  Coolidge  tube  screened  by  a  3-mm.  aluminum 
screen,  10-inch  distance;  8  ma.;  5-inch  backspark  and  a  final 
unscreened  exposure  of  twenty  minutes.  The  time  interval  between 
the  exposures  varied  from  five  to  fourteen  days.  The  exposures 
were  made  in  the  morning,  serum  samples  being  obtained  before, 
one-half,  five,  twenty-four,  forty-eight  and  seventy-two  hours  after 
the  exposure.  The  samples  were  always  taken  before  the  animals 
had  been  fed. 

The  following  observations  were  made: 
Temperature. 

Leukocyte  count— difterential. 
Coagulation  time— capillary  tube  method. 
Urine:     Volume.     Total  nitrogen  excretion. 
Serum  enzymes:     Protease. 

Ereptase  (peptidase). 
Lipase. 
Diastase. 

Complement  titer. 
Antitrypsin  titer. 
Temperature  Changes.    The  temperature  of  dogs  is,  of  course, 
irregular,  but  we  have  made  observations  of  the  rectal  temperature 
of  animals  in  whom  the  liver,  spleen  and  intestinal  region  were 
rayed. 

With  moderate  dosage  (five  and  ten  minutes)  little  efi'ect  was 
observed,  as  will  be  apparent  in  the  following  records: 


30  minutes 

1  hour 

5  hours 

24  hours 

Before  raying. 

after. 

after. 

after. 

after. 

Liver: 

Dog  No.  10 

102.0°  F. 

io:i.s°  F. 

102.4°  F. 

103.0°  F. 

104.6°  F. 

Dog  No.  i:B 

102.4°  F. 

102.4°  F. 

102.4°  F. 

102.8°  F. 

101.4°  F. 

Spleen: 

Dog  No.  12 

103.0°  F. 

10.3.4°  F. 

102.4°  F. 

102.6°  F. 

101.8°  F. 

Intestine: 

Dog  No.  11 

101.4°  F. 

102.8°  F. 

102.0°  F. 

101.8°  F. 

101.8°  F. 

\\  hen  the  longer  dosage  (twenty  minutes,  with  or  without  screen) 
was  given  the  temperature  ciianges  were  of  greater  amplitude  and 
consistency. 

Spleen: 

Dog  No.    8      101.4°  F.  102.2°  F.  1036°  F.  104.2°  F.  102.0°  F. 
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There  was  no  apparent  difference  in  the  degree  of  reaction  \\  licthcr 
the  splenic,  intestinal  or  hver  region  was  rayed. 

The  Leukocyte  Count.  The  leukocytic  reaction  siiowed  consider- 
able differences  with  the  different  regions  stimulated.  In  the  follow- 
ing tabulation  the  normal  count  taken  before  the  roentgen-ray 
exposure  is  contrasted  with  the  average  of  the  counts  obtained 
for  the  half-hour,  one-hour,  five-hour,  twenty-four-hour,  forty- 
eight-hour  and  seventy-two-hour  periods : 

Liver.  Spleen.  Intestine. 

Normal 4,000  10,000            .    3,000 

After  five  hours  exposure   ....  7,600  16,700                  3.400 

Before 3.200  14.200                 3,000 

After  ten  minutes  exposure            .      .  5.600  13.400                 8.200 

Before 3.400  11.400                 7.400 

After  twenty  minutes  exposure      .       .  10.000  11.300  12.900 

Before 4.800  13.700  14.300 

After  twenty  minutes  exposure,  (with- 
out filter) 8.100  14.300  17.450 

In  the  first  chart  (I)  the  average  leukocyte  count  (each  curve 
representing  the  average  of  two  dogs)  following  raying  of  the  liver 
(.1)  splenic,  (B)  and  intestinal,  (C)  areas  for  the  various  periods  is 
shown.  In  these  experiments  the  spleen  dogs  had  a  relatively  high 
leukocyte  count  before  the  experiment  was  commenced.  It  will 
be  observed  that  considerable  differences  in  the  type  of  response 
become  manifest.  The  short  sharp  rise  of  the  liver  exposure  is  in 
contrast  to  the  step-like  effect  of  the  intestinal  exposure.  Inci- 
dentally the  latter  reaches  the  maximum  of  reaction  following  the 
final  exposure  without  filter.  Raying  of  the  splenic  area  evidently 
does  not  stimulate  leukocytosis  to  any  comparable  degree.  This 
corresponds  in  general  with  the  observations  previously  recorded 
in  the  human  and  in  experimental  animals  other  than  dogs. 

The  Differential  Count.  The  differential  count  of  the  leukocytic 
response  following  the  roentgen  ray  showed  some  variation,  the 
chief  dift'erence  being  observed  in  a  rather  marked  eosinophilia 
following  the  raying  of  the  liver  region.  This  effect  is  shown  in  the 
following  table: 

Polymorpho- 
nuclear Small  Large 

leukocytes.  Mononuclears.  mononuclears.  Eosin. 

Per  cent.  Per  cent.  Per  cent.  Per  cent. 

Normal 67  27  4  2.0 

One-half  hour  after  five  min- 
utes exposure  of  liver  region  65  26  4  5.5 

Five  hours 77  15  3  4.5 

Twenty-four  hours    ...  63  20  0  17.0 

Forty-eight  hours      ...  62  21  6  11.0 

Seventy-two  hours    ...  62  24  7  7.0 

The  eosinophilia  reached  its  maximum  after  raying  for  10- 
minute  periods  (average  11  per  cent  eosinophiles),  but  with  the 
longer  exposures  was  no  longer  so  marked.  It  was  observed  in  three 
of  four  dogs  studied. 
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Uayiiig  of  the  intestinal  area  and  of  the  splenic  area  was  folluwrd 
by  a  fairly  constant  diminution  of  the  mononuclear  elements  and  a 
relative  increase  in  the  polymorphonuclear  leukocytes.  Nucleated 
red  cells  were  occasionally  observed  in  this  group  of  animals;  myel- 
ocytes seemed  to  occur  more  frequently  in  the  blood  after  raying 
the  liver,  although  a  considerable  number  were  observed  after  the 
more  intense  raying  of  the  spleen. 

Blood  Coa-g Illation .  In  studying  the  coagulation  time  we  made  use 
of  capillary  tubes  drawn  out  to  uniform  caliber  and  the  clotting 
time  recorded  when  on  breaking  the  tube  a  firm  coagulum  could 
be  drawn  out.  A  number  of  recent  investigators,  observing  the 
reduction  of  the  coagulation  time  following  the  raying  of  the 
splenic  area  have  suggested  that  measure  for  therapeutic  use  in 
cases  of  hemorrhage.  It  is  known  that  the  raying  of  tumors  and 
of  lymphatic  structures  results  in  this  effect  on  the  coagulation.  In 
our  experiments  the  most  prompt  effect  on  the  clotting  time  seemed 
to  follow  raying  of  the  lower  intestinal  tract ;  the  effect  on  the  clotting 
time  following  raying  of  the  splenic  area  was  more  delayed.  In 
the  latter  case,  however,  the  effect  on  the  coagulation,  especially 
after  the  longer  raying  periods,  was  more  prolonged  in  effect. 

In  the  following  chart  the  average  coagulation  time  is  shown 
for  the  various  periods: 
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The  carves  represent  the  averages  for  all  the  different  periods  of  exposure. 

Chart  II. — Coagulation  time  of  blood  after  raying  liver,  intestinal  and  splenic  areas. 

Nitrogen  Excretion.  Kjehldahl  determinations  were  made  in 
duplicate  of  the  urine  nitrogen  excretion.  Using  the  relatively 
moderate  doses  of  roentgen  rays  indicated  we  were  not  able  to  de- 
termine an  increase  in  the  excretion  of  nitrogen  as  a  result  of  the  ex- 
posure except  in  the  case  of  the  liver  area,  where  raying  for  the 
longest  time  periods  (twenty  minutes)  resulted  in  an  increase  of  the 
average  excretion : 


Average  for  three  days  before  ra>-ing 1.3  gm. 

Average  for  four  days  after  exposure  (including  day  of  ra\-ing)    .      2.1    " 
Average  for  the  next  four  days 1.7" 
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Raying  of  the  intestinal  and  splenic  area  had  no  such  ertect. 

The  non-roagnlahle  nitrogen  of  the  serum  Avas  never  greatly 
altered,  the  only  marked  changes  appearing  in  the  serum  after 
liver  raying.  The  average  NC  nitrogen  of  the  serum  after  ten 
minutes'  raying  was  as  follows  (four  animals) : 


30  minutes 

1  hour 

5  hours 

Normal, 

after, 

after, 

after, 

24  hours, 

mg. 

mg. 

mg. 

mg. 

mg. 

Liver  area  (per  100  cc)      .       .      21 

23 

31 

30 

29 

After    raying    the    intestinal 

area    (three    animals)    (per 

100  cc) 30 

30 

29 

30 

32 

Splenic     area     (three     animals) 

(per  100  cc)         ....      17 

18 

17 

17 

17 

With  the  longer  periods  of  raying  (twenty  minutes  with  and  with- 
out filter)  the  effects  were  even  less  apparent.  Judging  from  Hall 
and  Whipple's^^  results  we  may  assume  that  we  were  dealing  with 
relatively  non-toxic  doses,  since  in  their  animals  which  were  given 
large  and  lethal  doses  the  non-protein  nitrogen  of  the  serum  was 
increased  to  a  considerable  degree. 

Enz3nnes.  Protease.  Protease  in  the  serum  was  determined  by 
the  chloroform  method  and  the  values  represent  the  amount  of 
nitrogen  digest  per  cc  in  milligrams  (twenty-four  hours  at  37°  C). 
It  is  apparent  from  a  survey  of  the  curves  plotted  in  Chart  III  that 
(litTerences  in  the  extent  of  enzyme  mobilization  depended  on  the 
amount  of  roentgen  ray  exposure  as  well  as  the  area  rayed. 

The  liver  (III  A)  and  intestine  (III  B)  dogs  had  practically  no  pro- 
tease present  in  the  serum  before  raying  and  were  not  influenced 
by  the  smallest  dose  (five  minutes).  With  exposure  extended  to 
ten  minutes  the  intestine  dogs  responded  by  a  prompt  mobilization, 
the  effect  on  the  liver  dogs  being  apparent  as  a  somewhat  delayed 
reaction,  but  persisting  to  the  time  of  the  next  exposure.  In  this 
case  exposure  for  twenty  minutes  again  increased  the  amount  of 
protease.  A  maximum  effect  for  the  liver  exposure  in  these  two 
dogs  evidently  lay  between  the  ten  and  twenty-minute  periods. 

The  spleen  dogs  (III  (')  differed  to  the  extent  that  the  initial  serum 
titer  tested  before  exposure  contained  a  considerable  amount  of 
protease.  (These  two  animals  had  an  average  leukocyte  count 
of  10,000  as  contrasted  to  the  average  of  3000  and  4000  for  the 
intestine  and  liver  animals.)  Even  the  short  roentgenray  exposure 
resulted  in  a  diminution  of  the  titer,  which,  however,  was  recovered 
and  even  augmented  before  the  second  period  of  exposure.  This 
second  exposure  (ten  minutes)  was  followed  by  a  slight  increase  and 
then  a  progressive  diminution. 

"  Am.  Jouh.  Med.  Sci.,  1919,  157,  453. 
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Peptidase  (Erepsin) .  The  presence  of  a  peptone-splitting  enzyme 
in  the  serum  has  been  reported  at  various  times  for  several  of  the 
smaller  laboratory  animals  as  well  as  in  the  human.  Our  inability 
to  secure  glycyltr\'ptophan  compelled  us  to  resort  to  Witte  peptone, 
as  reported  in  a  previous  paper  (Petersen  and  Short-^).  The  titer 
which  we  have  used  represents  the  minimum  dilution  of  serum  which 
in  twenty-four  hours'  digestion  still  gives  a  definite  try])tophan 
reaction  with  bromine  water. 

From  a  study  of  the  curves  {l\  a,  b,  c)  two  distinct  changes  are 
apparent:  First,  that  there  is  no  correlation  between  the  amount 
of  proteolytic  and  peptolytic  enzyme  action  in  the  serum.  While 
in  one  increase  a  considerable  amount  of  proteolysis  may  occur, 
there  is  no  increase  in  the  erepsin,  or  Viice  versa.  On  the  other  hand 
in  periods  when  the  one  enzyme  is  increasing  in  titer  the  other 
enzyme  may  be  diminishing  its  titer.  (Charts  III  A  and  IV  A.)  Sec- 
ondly, there  is  a  decided  difference  in  the  response  of  ereptase  with 
the  raying  of  the  different  regions.  The  greatest  and  most  persistent 
increase  takes  place  following  the  raying  of  the  gastro-intestinal 
tract.  Raying  of  the  splenic  area  seemed  followed  by  least  effect 
on  the  peptidase  content. 

Lipase.  Serum  lipase  was  titrated  by  the  ethylbutyrate  method 
and  the  charts  represent  the  amount  of  free  fatty  acid  liberated 
from  1  cc  of  ethyl  butyrate  by  1  cc  of  serum  in  twenty-four  hours' 
incubation,  and  is  expressed  in  terms  of  ^^  HCl.     (Chart  V,  A ,  B,  C) 

Diastase  (Amylase).  Diastase  in  the  serum  was  tested  by  the 
Wohlgemuth  method,  modifying  the  amount  of  the  starch  sub- 
strate (1  cc  of  0.5  per  cent  solution  of  soluble  potato  starch),  incu- 
bation being  for  twenty-four  hours.  It  was  found  that  the  fluctua- 
tions of  the  diastase  titer  were  very  great,  depending  very  probably 
on  whether  or  not  portions  of  the  pancreas  were  included  in  the  field 
of  raying.  The  role  of  the  pancreas,  as  well  as  other  possible  sources 
of  blood  amylase,  has  been  discussed  by  King.^""  As  a  rule,  raying 
of  the  liver  area  was  followed  by  a  greater  mobilization  of  diastase 
than  in  the  lower  intestinal  or  splenic  areas.  In  Chart  VI  the  serum 
diastase  expressed  in  Wohlgemuth  units  following  a  ten-minute 
exposure  over  the  liver  is  illustrated. 

Antiferm&nt.  Antiferment  fluctuations  following  roentgen-ray 
stimulation  were  of  considerable  range,  some  of  the  exposures  being 
followed  by  an  increase  and  other  by  a  decrease  in  the  titer.  In 
the  table  on  page  118  (which  shows  the  inhibition  in  percentage  for 
the  single  serum  unit,  usually  0.025  cc  serum,  the  antiferment 
alterations  following  raying  of  the  splenic  area  are  shown,  together 
with  the  average. 


=<  Jour.  Inf.  Dis..  1918,  22,  147. 
"  Am.  Jour,  Physiol.,  1914,  35,  301. 


112  PETERSEN,   SAELHOF:   ENZIIVIE  MOBILIZATION 


c.i_ 1 

i 

Cr*' 

1 

;  , 

1 

i    1 

1    j 

1 

\ 

1 

1 

.......  - 

vica/ 

! 

1    1 

1    1 

1 

-r--T-r- 

1 

1 

1 

_j_ 

1 

5mg. 

1 

' 

\          '    1 

1 

\ 

.Vi  :  1 

-^-^JJ 

\  ^  ' 

r- 

\ 

1  _ 

1           \\ 

'\i\ ' ' 

!  1  1 

\ 

si 

/  \  \ 

i  nis. 

\ 

\  \ 

'     s 

>^ 

1  \  , 

1 

^A 

; 

i     ' 

1 

l\ 

,       i\ 

7 

1 

n 

;> 

/ 

1 

\ 

N 

_j_ 

3mg. 

y 

""  V^ 

^ 

'• 

\l 

/ 

1  i\1 

^ 

N 

: 

1 

\   } 

; 

/ 

\\\ 

^.    ! 

1 

1 

/  / 

'    1 

V 

1 

H 

1 

i 

\ 

\ 

n  ' 

\ 

\ 

1  ^■ 

2mg. 

l\ 

\ 

1 

V 

!'l 

\ 

\ 

1 

^^ 

\ 

J 

-^ 

r^l     i 

\ 

\ 

1 

1       \ 

i 

1 

^ 

ft 

__   !. 

\ 

^ 

1 

4 

,   i     ' 

K' 

/ 

1 

1 

Vi^ 

.1  '          ^-'^ 

^ 

\ 

■v 

». 

Img. 

•    !        ! 

-J 

\ 

1       1 

i 

1 

\ 

-^ 

' 

^ 

1 

1    ! 

-U  — 

1 

-B-l 

1    1 

■Q 

-2      4 

_  J i 

e 

it-: 

ll- 

A 

'e 

,, 

_      ' 

L 

A 

J 

A 

■ 

J 

'\ 

1      1 

^^ 

i\ 

'  1  '■ 

1 

'  ' 

1      1      , 

/ 

/ 

1 

/ 

/ 

i 

\ 

\ 

/ 

\ 

1 

. 

1   mr. 

/ 

,, 

/' 

/ 

' 

J 

/ 

\ 

/ 

/I 

/ 

1/ 

'i 

' 

/ 

/ 

V 

' 

/ 

^ 

y 

L 

s 

"■, 

,' 

^ 

** 

1 

J 

i 

J 

1     1 

s 

YT, 

.vi-1 

(■Li\ 

1 

" 

"" 

^ 

. 

^ 

^ 

^ 

A 

^ 

~ 

~ 

" 

'■ 

38 

)- 

_j   , 

1 

• 

/ 

3mg. 

/ 

. 

i 

^ 

1 

\ 

f 

/ 

.^ 

2mg 

/ 

' 

1 

/ 

N 

1 

\ 

i 

r 

fc_ 

, 

/ 

< 

^^ 

■V. 

^^jU" 

1  mg. 

■     ^    :^ 

r/\ 

f 

' 

^ 

s, 

/ 

y 

' 

— 

k 

/ 

/ 

L  1     ! 

' 

1 

"        1 

1 

/    " 

1 

1_ 

/ 

L- 

V 

1_ 

X  2nirs.       48tirs.       rShre. 

•"<"  Exposure 


X  21lirs.       4Slirs.       rshrs. 

10" 

C'liAHT  111. —  Mobilization  of  sorum  protease 


PETERSEN,    S.^JELHOF:    ENZYME   MOBILIZATION 


113 


Ct3i 

, 

fU 

:    1 

__i    i    i 

_)    1    i 

fSnli^ 

nir 

.^ 

Lcca) 

l'   t 

"  — , 

irag. 

1 

3mg. 

\ 

\ 

\ 

2mg. 

^ 

N 

^ 

1 

r 

\ 

^ 

' 

' 

\ 

/      1 

/ 

Img. 

^1 

-^ 

-- 

^ 

^-» 

f\ 

■* 

— 

■— 



r  Vi 

'■ 

1 

— 1 

-\ 

V 

A 

^ 

■~> 

' . 

-^1 

-A 

; 

,  ^ 

^ 

-y 

^ 

Ni', 

\ 

\^ 

1 

/ 

B-3 

B 

finicafi 

1  sia 

L) 

" 

■ 

4  rag. 

A 

^ 

y 

\ 

- 

- 

^ 

1 

^ 

1 

^ 

y 

1 

1 

1 

/ 

1 

2mg. 

N 

.. 

/ 

\i 

^ 

— 

_ 

_ 

_ 

^ 

_ 

_ 

_ 

_ 

_ 

_ 

y 

^ 

^ 

_ 

, 

_ 

— - 

— 

- 

7 

y- 

7^ 

^ 

— 

- 

- 

~ 

- 

^ 

..    ., 

/ 

- 

-^ 

- 

— 

- 

1   m 

1 

/ 

^ 

" 

- 

- 

- 

- 

- 

■- 

fs/ 

,^l 

A 

/ 

. 

--^ 

\^ 

1  \ 

y 

f-' 

_v 

/■*4 

i 

\ 

Ay 

li 

V 

\ 

yi    /  > 

V 

\ 

1 

A 

.4 

1 

"■ 

ijjjU 

4 

\v 

\~ 

Y> 

/ 

s 

s 

k 

\ 

1 

/ 

\ 

V 

V 

3mg. 

\ 

^ 

\ 

\ 

\ 

\ 

— '- 

s 

V 

\. 

■v 

\ 

\ 

\ 

v 

\, 

, 

\ 

> 

\ 

\ 

k 

/ 

rv 

^ 

■ 

f~ 

\, 

\ 

/ 

"ir 

^ 

\ 

V 

\ 

/' 

'1 

•-V 

\, 

v 

\ 

/ 

^ 

\ 

k 

\ 

1 

/ 

/ 

; 

1  rag. 

\, 

\ 

/ 

/ 

\ 

> 

/ 

/ 

/ 

\, 

\- 

^ 

/ 

\ 

-' 

■\- 

V 

/ 

—J 

\ 

1 

'1   1 

20" 


X  24hrs.       ISlirs.       :2hrs. 


X  24hrs.       48hrs.       :2hrs. 

20"  (no  filter) 


following  irradiation  of  various  orgaus. 


114  PETERSEN,   SAELHOF:   ENZYME  MOBILIZATION 


G-t 

ri' 

!   '  1 

s 

e 

ii 

>-ji 

'^ 

K 

l,U 

i^ 

30 

20 

l\ 

1  J 

/  / 

V 

10 

7/'| 

\ 

\       1 

\     / 

~ 

^,\ 

/ 

/ 

hs 

^ 

\ 

0 

^>'^ 

'/ 

1 

-J 

m 

xt 

. 

B 

1 

~ 

— 1 

~" 

~ 

B 

<f 

(] 

fpsf 

t1 

^ 

n) 

GO 

1     \ 

1 

\ 

50 

\ 

U   u_ 

\ 

\ 

,  \ 

40 

\ 

\ 

\ 

\ 

1 

A. 

30 

\ 

// 

j_ 

\ 

i 

\ 

\ 

\ 

\ 

20 

I 

'\ 

/ 

~ 

\\ 

' 

\ 

\ 

1 

10 

\ 

I  , 

/ 

1    i 

- 

^. 

J 

1 

' 

\ 

1  •J 

/ 

N) 

k 

'' 

1— 

-; 

' 

1 

/^ 

•^ 

s> 

^ 

1 

0 

-■^r 

'-' 

A-l 

If  i> 

A 

9 

i.^ 

es 

30 

- 

- 

- 

20 

10 

/ 

y 

^ 

'. 

- 

-^ 

/ 

\ 

^ 

/ 

n 

^ 

_j 

J 

\ 

__ 

y 

^\ 

X  24hrs.       48  lire.       72  hre. 

5"  Exposure 


X  24  hre.       4Slire.       72  hre. 

10" 

Chaht  IV. — Mobilization  of  scrum 


PETERSEN,    SAELHOF:   ENZYME   MOBILIZATION  115 


C3     '    i 

ni              1 

5           i 

i_ 

JO 

JO 

^-^ 

^-^ 

y 

10 

^^                          ^^^ 

^^    t     ^^-^^    it 

1    l^'^ 

/;>;. 

^    -  -±          -til     .^"— - 

0-r— ^ ■-^-■- 

M     'V: 

""^"$"t         fe--!!--!:!:!!r:::-:-+ 

■  j 

oO 

_    +                                7 

30           A      ji 

r                        - 

IJ^X 

t^    ^^ 

J2   u     ^ 

t            ^i 

t    X      -y'^ 

'I   \     / 

20               1/        )     :    / 

'/           V 

X      E 

J 

TIT 

r 

^aJ 

_P_                                               -J-4 

r 

'A 

30        r 

'f\            \ 

1 — 1    *~ 

/jj_\ 

\    /     \             J 

U-        \ 

"*"         1          ^ 

'       V 

,      3 

_1;                     1 iY/ 

L 

Jt  ~^3v^ 

\ 

3-i   X  Z^^ 

J                                                          -y^Js-                   ^ 

V/ 

^                                                        /   ^>~~- 

m        -U        -t. 

\                                                   J-     ^^"^^     ^^ 

10       y-     7 

■  — ^     ^'^                N     S^     ^^-^ 

J 

\                 i\A         \  r     1 H  i 

zt: 

Y                             l^'^                  ^^ ^^-- 

n2 

4                       -    f                           ^'- 

0  ±X4±  : 

■^1                 r 

X  2lhrs.       I8hrs.       72  hrs 

20" 


20 "(no  filter) 


peptidase  after  regional  irradiation. 


116 


PETERSEN,    SAELHOF:    ENZYME   .MOBILIZATION 


i  u.u. 

Splenjo  Area 

1 

ai    ! 

c-i 

C-3 

C-^ 

1 

' 

' 

1  C.C. 

A 

A 

1 

A 

i\  1 

\ 

j\ 

\/ 

\ 

* 

1 

f 

1 

\ 

Vj 

\ 

/ 

1 

/\ 

\y 

A 

k. 

1 

\ 

!      '      ' 

M 

2C.C. 

X  24  48  72        X  24  48  72        X  24  48  72        X  24  48  72 1 

Intestinal  I 

Lre 

a    1 

1 

1 

B-1 

B-2 

B-^ 

B4 

I 

1 

\ 

\ 

1  C.C. 

\ 

1 

\ 

\ 

f 

i 

\ 

1 

\ 

/ 

V 

— 

1 

V 

^ 

^ 

/ 

^ 

\ 

/ 

*^ 

V 

1      1 

2  C.C. 

X  24  48  72        X  24  48  72       X  24  48  72        X  24  48  72  | 

LiyerArea 

t    ; 

A-l 

A-2 

A- 

3 

A- 

4 

1 

1 

V 

\_ 

-1 

\ 

ICC. 

\ 

1 

1 

/ 

i 

/ 

^ 

/ 

i 

\ 

1 

\, 

* 

\ 

\ 

' 

1 

_ 

!     '     1 

X  24  48  72        X  24  48  72        X  24  48  72        X  24  48  72 

5"Expo9ure      10"  20"  20"(iio  niter) 


CnAHT  V. — Lipiisc  titer  fnllnwinc  rcuioiiiil  merit ni'nr;»>'  stiiniil;\ti(in. 


PETERSEN,    S.VELHOF:   ENZYME   MOBILIZATION 


117 


2500 


2000 


1500 


1000 


500 


'  I 

'~i \ \ 

<  I 

J > 

'  '.  I 

'  !  I 

t  I 

1 1 — 

(  • 

/  ; 

- — ' 1 ri 

'I  |i 

I         I  l| 

I;  ~1 

4               I                                I 
1 1 \ 


Before    30"    Ihr.  5hrs.  24hrs. 
X-raj-.  After 

Chart  VI. — Diastase  titer  following  liver-raying  (ten-miniite  exposure). 


118  PETERSEN,    SAELHOF:    ENZYME   MOBILIZATION 


After 

Before, 

Minutes' 

30  minutes, 

1  hour. 

5  hours, 

24  hours. 

48  hours. 

72  hours, 

per  cent. 

exposure. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

0 

10 

50 

0 

50 

20 

65 

5 

65 

65 

30 

65 

65 

55 

50 

10 

70 

65 

58 

77 

66 

75 

75 

20 

75 

75 

75 

65 

70 

78 

65 

20 

70 

72 

75 

72 

70 

70 

75 

5 

50 

58 

35 

58 

58 

60 

57 

10 

60 

33 

25 

15 

25 

35 

40 

20 

68 

72 

58 

78 

80 

66 

34 

20 

50 

50 

60 

40 

44 

40 

Average 

51 

62 

54 

51 

54 

60 

60 

Discussion.  The  data  presented  in  this  paper  seem  to  us  to  have 
a  direct  bearing  on  certain  therapeutic  applications  of  the  roentgen 
ray  and  other  related  photodynamic  and  radiant  agents,  applica- 
tions which  heretofore  seem  to  have  been  ignored  because  of  the 
more  obvious  and  direct  uses  of  such  agents  in  diagnosis  or  in  local 
therapeusis.  It  is  only  in  the  relatively  recent  recognition  of  the 
value  of  heliotherapy  in  tuberculosis  that  we  find  evidence  of  this 
use  of  the  indirect  and  systemic  effect  of  a  photodynamic  agent. 

Here  the  experience  has  been  that  such  stimulation  (heliotherapy) 
has  a  dual  clinical  effect  in  tuberculosis.-^  In  the  active  case  it  is 
in  general  harmful  because  of  an  increased  tendency  to  hemorrhage, 
augmentation  of  the  temperature  range,  the  amount  of  secretion, 
etc.,  all  bearing  evidence  of  an  increase  of  focal  activity  of  digestion 
of  the  connective  tissue  bulwark.  In  the  quiescent  case  the  clinical 
experience  is,  on  the  whole,  favorable,  the  general  resistance  of  the 
patient  being  apparently  increased,  the  weight,  the  blood  picture 
and  subjective  symptoms  of  the  patient  improved.  This  dualism 
in  clinical  eft'ect  we  meet  with  in  practically  every  agent  used  in  the 
treatment  of  tuberculosis.  We  find  it  true  of  tuberculin.  We  find 
it  true  of  the  more  recent  non-specific  methods:  albumoses  (Holler-"), 
milk  (Schmidt-^),  casein  (Lindig-^). 

We  are  not  yet  familiar  with  the  fundamental  changes  that 
underly  heliotherapy  or  non-specific  therapy,  or  specific  tuberculin 
therapy  for  that  matter.  Very  probable  are  the  conclusions  of 
Luithlen'^"  and  Starkenstein^'  and  others  that  we  have  to  deal 
primarily  with  changes  in  the  permeability  of  the  cells.  According 
to  this  conception  practically  all  the  other  recorded  observations- 
changes  in  blood-forming  organs,  in  clotting  time,  the  fever  and 
defervescence,  the  effect  on  the  nervous  system,  on  joints,  liver  and 
eye  tissues,  the  increase  in  resorption  of  exudates,  increase  in  miis- 

'«  PottingtT,  F.  M.:     Interstate  Med.  .lour.,   I'Jlo,  22,  818. 
^  Beit.  z.  klin.  dcr  Infcktionskr.,   1917,  6,  92. 

"  Deutsch.  Arch.  f.  klin.  Med.,  1919,  131,  1,  and  with  Krnuss,  Deutsch.  med. 
klin..  1919,  15,  503. 

"  Arch.  f.  Cyniik..  110,  Xo.  3. 

'"  Loc.  cit. 

3'  Miinchcn-  n>ed.  Wchnschr.,  1919,  66,  205. 
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cular  work  and  gland  secretion,  the  increased  resistance  to  intoxica- 
tion—are merely  the  expressions  in  the  various  cell  groups  of  such 
cell-niemhrane  alterations.  So,  too,  the  enzyme  mobilization  which 
has  been  repeatedly  suggested  as  the  cause  of  the  clinical  improve- 
ment might  be  regarded  as  the  result  of  the  alteration  in  permeability. 

AYith  this  in  mind  it  seemed  of  some  value  to  ascertain  whether 
or  not  enzymes  could  be  mobilized  as  a  result  of  raying  the  abdominal 
organs,  and  if  so,  could  qualitative  differences  be  maintained  by 
raying  various  organ  complexes.  The  experiments  here  reported 
seem  to  bear  out  this  assumption.  Depending  on  the  intensity  of 
the  roentgenray  stimulation  one  can  determine  a  maximum  effect 
(which  in  our  cases  varied  from  ten  to  fifteen  minutes'  exposure), 
diminishing  in  either  direction  from  a  dose  that  was  too  small  to 
cause  appreciable  differences  (five  minutes)  to  doses  that  were  too 
large  (twenty  minutes  to  one  hour).  ^Yith  these  latter  doses  there 
was  an  actual  diminution  in  the  amount  of  serum  enzymes  titrated. 
Such  a  result  is  one  that  we  might  anticipate.  Moderate  doses  will 
conceivably  stimulate  both  cell  activity  in  general  and  enzyme 
action  itself,  according  to  Richards's'^-  experiments;  larger  doses 
would  either  leave  that  activity  unaltered  or  result  in  an  actual 
destruction  of  the  enzymes. 

In  these  experiments  it  is  to  be  kept  in  mind  that  it  is  impossible 
to  confine  the  roentgenray  stimulation  to  any  single  organ.  In 
raying  the  liver  both  the  intestine  and  the  pancreas  would  neces- 
sarily be  included  to  some  extent,  as  they  would  be,  too,  in  raying 
the  splenic  area.  In  raying  the  intestinal  area  we  endeavored  to 
ray  the  lowest  quadrant  to  avoid  the  simultaneous  stimulation  of 
other  organs.  It  is  also  to  be  kept  in  mind  that  because  of  the  dura- 
tion of  the  periods  of  raying  the  blood  and  its  elements  must  have 
passed  through  the  rayed  area  many  times.  Some  of  the  enzj-me 
effect  might  have  been  derived  from  the  leukocytes,  which  in  the 
dog  are  relatively  rich  in  proteolytic  enzymes. 

As  previously  stated,  little  attention  has  so  far  been  paid  to  the 
possibility  of  organ  stimulation  by  means  of  the  roentgenray. 
Manoukhine'^  alone  has  carried  out  a  series  of  experiments  in  tuber- 
culosis. He  rayed  the  spleen  of  tuberculous  guinea-pigs  and  mon- 
kej's  for  varying  periods  and  noted  that  such  animals  outlived  his 
control  animals  for  a  considerable  time,  while  animals  in  which  the 
liver  was  rayed  were  unfavorably  influenced.  ^Nlanoukhine  decided 
that  when  the  spleen  was  rayed  leukocytolysins  were  liberated,  which, 
while  destroying  leukocytes,  aided  the  organism  in  combating  infec- 
tion. ^^'hen,  on  the  other  hand,  the  liver  was  rayed,  leukocyte- 
protecting  substances  were  formed  and  thrown  into  the  circulation. 
Manoukhine  treated  a  few  human  cases  with  encouraging  results. 
Whatever  the  interpretation  of  the  mechanism,  these  experiments 

32  Loc.  cit. 

w  Wratsch  Gazeta,  1914,  15,  617. 
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bring  the  evidence  that  by  means  of  selective  organ  stimnlation 
therapeutic  effects  may  be  achieved. 

The  spleen  and  its  relation  to  resistance  to  tuberculosis  has  in 
recent  years  been  studied  extensively,  more  particularly  in  connec- 
tion with  mononuclear-cell  reactions  and  the  effect  of  extirpation 
and  roentgenray  exposure  thereto.  It  might  seem  possible  that 
along  with  the  cellular  reaction  the  serum  alterations  suggested  in 
this  paper  resulting  from  roentgenray  stimulation  of  selected  organs 
may  have  a  part  in  the  phenomena  of  altered  resistance  to  tuber- 
culosis. 

Conclusions.  By  means  of  selective  organ  stimulation  by  roentgen 
rays  in  moderate  dosage  it  seems  possible  to  influence  the  serum 
enzymes  to  a  considerable  degree.  Such  doses  act  in  stimulating 
a  mobilization  of  various  enzymes;  large  doses  lessen  the  titer  of  the 
serum  enzymes. 

Raying  the  hepatic  area  in  dogs  resulted  in  a  temporary  leuko- 
cytosis (with  eosinophilia)  as  well  as  a  well-defined  increase  in  the 
titer  of  protease,  peptidase,  lipase  and  diastase  in  the  serum. 

Raying  the  intestinal  area  resulted  in  a  more  persistent  leuko- 
cytosis and  a  marked  mobilization  of  peptidase;  the  other  enzymes 
were  altered  less  in  proportion. 

Raying  of  the  splenic  area  was  followed  in  general  by  a  diminution 
of  the  serum  enzymes  with  the  exception  of  the  lipase. 

Alteration  in  the  coagulation  time  of  the  blood  following  raying 
was  not  confined  to  raying  of  the  splenic  area  but  followed  exposure 
of  the  other  regions  as  well.  Xo  alterations  of  complement  titer 
were  observed  following  organ  stimulation.  The  antiferment  was 
usually  increased  after  periods  of  raying. 


THE  RELATION  OF  THE  PITUITARY  GLAND  TO  EPILEPSY. 
By  Paul  S.  Lowenstein,  M.D., 

CLINICAL  ASSISTANT  IN  NEUROLOGY,  WASHINGTON  UNIVERSITY  SCHOOL  OF  MEDICINE, 

ST-    LOUIS,    MO. 

Since  the  publication  of  ( 'ushing's  memorable  monograph  on  the 
hy])ophysis,'  increasing  interest  has  been  directed  to  the  possibility 
of  an  endocrine  factor  or  factors  as  the  causative  agent  of  those 
convulsions  which  are  classed  under  the  broad  term  "epilepsy." 
With  further  knowledge  of  the  functions  of  these  glands  the  body  of 
evidence  as  reflected  in  the  literature  has  rested  on  the  ])ituitary 
element  as  the  ])red()niinating  factor  in  the  so-called  "endocrine 
epilepsies,"  although  some  writers  following  the  lead  of  Laignel- 
Lavastine^  believe  the  thyroid  is  the  glandular  element  at  fault. 

'  The  Pituitary,  1911,  \V.  B.  Saunders  Company,  Philadelphia. 
'  The  Internal  Secretions  and  the  Nervous  Sy.stem,  1919,  Nervous  and  Mental 
Disease  Publication  Company. 
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Fur  the  past  year  even'  case  ot  epilepsy  coming  lu  the  Washiii<itc)ii 
Iniversity  Dispensary,  St.  Louis,  and  remaining  under  careful  obser- 
vation for  a  minimal  period  of  three  months  has  been  studied  from 
the  point  of  ^"iew  of  a  possible  endocrine  dyscrasia,  more  particu- 
larly one  referable  to  the  hypophysis.  Our  series  consisted  of  10 
cases,  representing  all  types  and  degrees  of  presumed  epileptic  convul- 
sions without  regard  to  any  pre-supposed  etiological  factors  except 
tumors.  The  average  duration  of  the  illness  was  five  and  six-tenths 
years,  the  extremes  being  six  months  and  fourteen  years. 

Each  case  was  investigated  according  to  the  following  routine 
procedure: 

1.  Careful  history. 

2.  Complete  general  including  neurological  examinations. 

3.  Mental  tests  using  the  Yerkes-Bridges  point  scale,  in  some 
cases  correlated  with  the  Binet-Simon  tests. 

4.  Wassermann  reaction  on  the  blood  and  in  several  cases  the 
spinal  fluid. 

5.  Ophthalmoscopic  examination  of  the  fundus:  tests  of  vision 
by  the  usual  methods. 

6.  Visual  fields  by  perimetry. 

7.  Lateral  stereoscopic  roentgen-ray  plates  of  the  skull. 

8.  Other  examinations  when  indicated,  such  as  cystoscopy, 
rhinoscopy,  etc. 

Before  instituting  treatment,  some  experiments  to  determine  the 
relative  potency  of  various  commercial  pituitary  products  were 
performed  in  the  pharmacological  laboratory  through  the  courtesy 
of  Dr.  E.  K.  ^Marshall,  Jr.  Using  as  an  index  the  amount  of  con- 
traction of  the  isolated  uterus  of  a  \irgin  guinea-pig,  according  to 
the  method  of  Roth.^  we  found  a  wide  variation  in  the  efficacy  of 
the  preparations  on  the  market,  and  even  of  different  lots  of  the 
same  manufacturer.  The  least  variable  were  found  to  be  the 
posterior  lobe  extract  of  Parke,  Davis  &  Co.  (pituitrin)  and  the  whole 
gland  extract  of  Burroughs,  ^Yellcome  &:  Co  (pituitary  extract- 
whole  gland),  and  these  were  adopted  for  this  study. 

All  previous  medication  was  discontinued  and  the  patients  were 
given  varying  doses  hypodermically  of  one  of  the  abo^■e-mentioned 
products  or  in  a  few  instances  the  desiccated  whole  gland  ( Burroughs, 
Wellcome  &  Co.)  by  mouth.  The  average  initial  dose  was  0..3  cc, 
increasing  subsequently  according  to  the  tolerance  of  the  patient. 
The  number  of  ensuing  attacks,  the  amount  of  pituitary  substance 
administered,  and  the  body  weight  were  carefully  charted  and  will 
be  referred  to  later. 

Before  discussing  our  results  a  brief  summary  of  each  case, 
detailing  only  positive  findings,  may  be  of  value. 

'  U.  S.  P.  H.  S.  Hygien.  L.ab.  Bull.,  191(j,  Xn.  109. 
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Case  1  (W.  U.  D.,  A29991).-Miss  CM.,  aged  twenty-two  years, 
whose  family  and  past  history  were  negative,  has  had  convulsions 
since  she  was  nine  years  old,  during  which  time  she  had  clonic  spasms, 
more  often  on  the  right  side.  No  aurs,  haUucinations  or  delusions. 
Since  her  eighteenth  year  she  has  often  had  six  attacks  daily. 

Physical  Examination.  Hypertrichosis  of  the  upper  lip  and  chin. 
Pupils  equal,  right  slightly  notched.  Slight  corneal  anesthesia. 
Tongue  on  protrusion  favors  the  right  side.  Cardiac  examination 
showed  occasional  extrasystoles.  Pulse-rate,  82.  Blood-pressure, 
115-80.  Abdomen  negative.  Reflexes  entirely  normal.  ]\Iental 
examination  showed  w^hat  Dr.  G.  B.  Smith  termed  a  "typical 
epileptic  constitution,"  w4th  some  scattering  of  the  tests  and 
retardation.  Blood  Wassermann  negative  (both  antigens).  Fundi 
normal.  Lateral  stereoscopic  plates  of  skull  (Dr.  S.  Moore)  dis- 
closed a  small,  long,  shallow  sella  turcica.  Clinoid  processes  drawn 
out  into  a  point.  The  posterior  portion  of  the  skull  increased  in 
thickness  and  has  general  lack  of  detail  in  skull  structures. 

The  patient  was  given  an  average  of  1  cc  of  the  posterior  lobe 
extract  weekly  for  two  months,  but  the  attacks  became  more 
frequent.  Nine  months  later  she  reports  feeling  better  since  the 
treatment  was  discontinued. 

Case  II  (W.  U.  I).,  38o41).  Master  L.  W.,  aged  fifteen  years, 
came  of  a  normal  family.  Blindness  had  been  discovered  when 
thirteen  months  old.  Attacks  began  a  year  ago,  and  there  have 
been  five  subsequent  convulsions,  although  for  the  past  three  months 
his  mother  states  that  the  patient  has  had  daily  "spells  of  uncon- 
sciousness,'-' but  does  not  fall. 

Physical  Examination.  Head  small,  high,  narrow.  No  prog- 
nathism. Pupils  small  and  equal.  React  to  light  but  not  to  accom- 
modation. Ophthalmoscopy  showed  a  bilateral  optic  atrophy. 
Patient  has  faint  light  perception.  Head  otherwise  negative. 
Chest  and  abdomen  negative.  Sparse  axillary  and  pubic  hair. 
Normal  external  genitalia.  Blood-pressure,  92-GO.  Reflexes 
entirely  negative.  No  Trousseau  or  Chvostek.  No  increased 
excitability  to  galvanic  current.  Astereognosis  more  marked  at 
finger  tips  than  in  ])alm.  No  sensory  changes.  Mental  tests 
were  applied  with  difficulty,  for  there  are  few  tests  that  fit  a  jxitient 
of  this  description,  especially  since  he  was  unable  to  use  his  finger 
tips.  There  was  evidently  some  mental  deterioration  not  accounted 
for  by  his  blindness.  Deterioration  probably  progressive.  Urine 
negative.  Blood  Wassermann  negative.  No  record  of  roentgeno- 
grams of  the  skull.  Posterior  lobe  given  for  four  months.  Whole 
gland  subsequently  administered  for  two  months.  Diu'ing  this 
period  patient  had  eight  severe  and  seventeen  light  attacks,  so 
the  treatment  was  discontinued. 
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Case  III  (W.  U.  D.,  A8224).-Miss  I.  K.,  aged  thirty-one  years, 
whose  family  and  past  history  were  negative,  has  had  epilepsy 
since  she  was  twenty.  Convulsions  recently  have  occurred  once  or 
twice  weekly. 

Physical  Examination.  Facial  acne  (bromides?).  Hypasthenic, 
rather  emaciated.  Examination  quite  negative.  Blood-pressure, 
96-75.  Mental  examination  showed  mental  adult  age  of  superior 
mentality  as  regards  judgment  and  ability  to  work.  \'ision,  both 
eyes,  20-24.  Ophthalmoscopic  examination:  Disk  edges  blurred 
and  irregular;  retinpe  pale  but  vessels  normal;  deep  physiological 
cupping;  visual  fields  normal.  Trine  negative.  Phenolsulphone- 
phthalein  kidney  functional  test:  First  hour,  33  per  cent;  second 
hour,  13  per  cent.     Blood  Wassermann  negative. 

Stereoscopic  lateral  plates  of  the  skull  showed  practically  an 
approximation  of  the  anterior  and  the  posterior  clinoid  processes, 
but  no  apparent  bony  bridging.  Sella  possibly  a  trifle  deepened. 
Posterior  lobe  extract  given  for  four  months  ^nth  no  amelioration 
of  s\Tnptoms. 

Case  FV  (W.  U.  D.,  Al7278).-Mrs.  M.  J.,  aged  fifty-two  years, 
negress,  had  a  normal  family  and  past  history.  Onset  of  attacks 
four  years  ago,  with  subsequent  monthly  seizures  unaccompanied 
by  aurse. 

Physical  Examination.  Pupils  slightly  irregular.  Reactions 
normal.  Teeth  in  poor  condition  (subsequently  extracted).  A 
small  thyroid  is  palpable.  Romberg,  slight  swa^-ing.  Examination 
otherwise  negative.  Blood-pressure,  120-84.  Mental  tests  if 
anything  above  the  average.  If  there  is  any  retardation  due  to 
epilepsy  it  is  quite  slight.  Vision:  O.  D.,  20-15;  0.  S.,  20-19. 
Ophthalmoscopic  examination:  Beginning  cataract  lower  nasal 
quadrant  of  either  lens.  No  abnormahties  of  the  fundus.  Visual 
fields  normal.  I  rine  negative.  Wassermann  on  blood  negative. 
Lateral  stereoscopic  plates  of  skull:  Skull  very  long;  edentulous 
mouth;  sella  normal.  Posterior  lobe  extract  administered  for  five 
months  but  attacks  were  not  altered  in  severity  or  frequency. 

Case  V  (W.  U.  D.,  A31551).— Mr.L.  R.,  aged  twenty-five  years. 
Father  died  of  tuberculosis  (?).  When  six  years  old  the  patient  fell 
on  his  head  and  was  unconscious  for  a  time.  Attacks  since  twelve 
years  of  age  accompanied  by  dryness  of  the  mouth.  Now  has 
weekly  attacks. 

Physical  Examination.  Entirely  normal.  Blood-pressure,  108- 
00.  Vision:  O.  D.,  20-30;  O.  S.,  20-19.  Ophthalmoscopy 
negative.  Mental  age  that  of  adult.  No  retardation.  Blood 
Wassermann  negative.  Visual  fields  normal.  Lateral  stereo- 
scopic plates  of  the  skull :     There  is  a  peculiar  circular  shadow  above 
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the  outer  orbital  process  of  the  frontal  bone.  The  object  lies  out- 
side the  skull.  Otherwise  negative.  Given  posterior  lobe  extract  (see 
Chart  I)  by  hypodermic  twice  weekly  for  two  months.  During  this 
period  he  had  five  severe  and  thirty-six  light  attacks.  The  extract 
of  the  whole  gland  and  the  desiccated  whole  gland  were  then  admin- 
istered for  seven  months,  during  which  the  patient  gained  fifteen 
jjounds.  Howe^'er,  there  were  fifteen  severe  and  thirty-seven  light, 
seizures,  so  the  treatment  was  stopped. 

LEGEND 

EACH   ABSCISSA   REPRESENTS 

,  ONE  ATTACK  (-* h) 

-    ONE    POUND  OF   BODY  WEIGHT  (-^— ^>-)  BELOW   BASE   LINE   HEPRESENTS   LOSS,  ABOVE  REPRtocnis  GAIN 
'  ONE-TENTH   OP  ONE  CC.  (o.  1  CC.)  OF   PITJITARY   PRODUCT (    «       «   ) 
SPACE    BETWEEN    EACH    HEAVY  ORDINATE   REPRESENTS  ONE  WEEK 


CHART   I 


Chart  I.  Case  5. 

Case  VI  (W.  U.  D.,  A31684).-Mr.  W.  :\I.,  aged  thirty-nine 
years,  with  a  negative  family  and  past  history,  has  had  epileptic 
convulsions  for  nine  years  not  preceded  by  aurse.  They  occur  at 
irregular  intervals  but  are  becoming  more  frequent. 

Physical  Examination.  Several  scars  on  head.  Slight  tremor 
of  face.  Teeth  and  gums  in  poor  condition.  Knee-jerk  more  active 
on  the  left.  Other  reflexes  normal.  Ophthalmoscopic  examination 
showed  normal  fundi.  Perimetry  not  done.  Blood  Wassermann 
negative.  ^Mental  tests  showed  a  typical  epileptic  mentality  with 
])r()bably  a  primary  mental  defect.  Scattering  of  tests,  but  good 
cooperation.  ]\Iemory  good  for  recent  but  poor  for  past  events. 
Very  emotional.  Degeneration  \x\\\  be  progressive  and  there  is 
doubt  of  his  ability  to  support  his  family.  Lateral  stereoscopic 
plates  of  the  skull:  Skull  symmetrical,  rather  thin;  sella  rather 
small  and  its  superior  opening  is  very  narrow.  There  are  massive 
clinoid  processes  and  calcification  of  the  pineal  body.  Posterior 
lobe  extract  was  given  for  three  months  followed  by  three  weeks' 
administration  of  the  extract  of  the  whole  gland,  but  there  seemed 
no  improvement,  rather  a  more  marked  deterioration. 

Case  VII  (W.  V.  1 ).,  AUiiy?).— Master  L.  S.,  aged  sixteen  years, 
had  a  normal  family  and  ])ast  history.  Has  had  monthly  attacks 
for  a  year  and  a  half.  The  convulsions  are  ])receded  b\-  a  severe 
headache,  usually  starting  twenty-four  hours  bcf(^re  the  attiick. 

Physical  Exainiiiatioti.     Left  septal  spur.     lly|)ertn)|)liicd  middle 
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turbinates.  Small  adenoid.  Tonsils  moderately  enlariicd.  \isual 
fields  normal,  ^'ision  of  both  eye  20-1  o.  Ophthalmoscopy 
normal.  Remainder  of  examination  negative.  131ood-pressure, 
120-80.  Blood  Wassermann  negati^-e.  ^lental  tests  showed  nor- 
mal mental  state  with  slight  tendency  to  scattering.  I^xtract  of 
the  posterior  lobe  was  given  hypodermically  twice  weekly  for  five 
and  a  half  months  (see  Chart  II),  and  the  patient  had  no  attacks. 
Following  a  visit  to  an  exciting  base-ball  game  he  had  four  attacks 
resembling  petit  mal  with  no  loss  of  consciousness.  An  episode  of 
acute  bronchitis  resulted  in  a  rapid  loss  of  weight  and  five  more 
attacks  of  a  mild  nature.  A  tonsillectomy  was  subsequently-  per- 
formed. The  extract  of  the  whole  gland  was  substituted  for  four 
months,  and  there  have  been  no  ensuing  attacks,  but  the  patient 
has  gained  eight  pounds  in  weight,  or  twenty  pounds  more  than 
during  his  bronchitis  four  months  before. 


CHART  II    (After  23  weeks  of  treatment) 


Chart  II.  Case  7. — After  twenty-three  weeks  of  treatment. 
Chart  III,  Case  8. 


Case  VIII  (W.  U.  D.,  29784). -Miss  M.  M.,  aged  eighteen  years. 
Her  father  was  an  alcoholic  and  died  during  an  "epileptic  fit." 
Mother  has  had  five  or  six  abortions.  Ten  brothers  and  sisters 
died  during  infancy — cause  unknown.  Oldest  brother  has  epilepsy 
and  another  brother  has  very  severe  headaches  (migraine?). 
Patient's  attacks  began  five  years  ago  and  now  occur  monthly  or 
oftener.  Has  had  enuresis  nocturna  since  early  childhood.  Some 
swelling  of  the  feet  and  ankles  recently.  Delayed,  irregular 
menses. 

Physical  Examination.  Short,  sthenic  type.  Sparse  axillary 
hair.  Breasts  rather  large.  Xo  evidence  of  hypothyroidism. 
Reflexes  normal  throughout.     I'terus  small,  in  second  degree  of 

VOL.   103,  NO.   1. JANTART,   1922  5 


12G       LOWEXSTEIX:    RELATION    OF   PITUITARY   GLAXD   TO   EPILEPSY 

retroversion,  mo^■able.  Adnexa  negative.  Chronic  endotrache- 
litis.  Cystoscopy  showed  a  chronic  trigonitis.  Urine  normal 
except  a  faint  trace  of  albumin.  \'ision  (both  eyes),  20-15.  Oph- 
thalmoscopy, O.  I).,  disk  slightly  pale,  otherwise  negative.  O.  S., 
disk  normal.  Perimetry  disclosed  a  bilateral  defect  in  the  lower 
temporal  field.  Blood  Wassermann  negative.  Mental  tests  normal. 
No  deterioration  or  so-called  epileptic  constitution.  Lateral 
stereoscopic  plates  of  the  skull:  Skull  generally  thin;  sella 
is  small  and  the  dorsum  and  posterior  clinoid  processes  are  bent 
forward  and  apparently  bridge  the  fossa;  the  roof  of  the  orbit 
and  the  great  wings  of  the  sphenoid  approach  the  vertical;  the 
frontal  bone  rises  straight  up  anteriorly;  the  orbits  are  rather 
shallow  (?).  The  diagno.sis  is  suggestive  of  a  mild  degree  of 
oxycephaly. 

The  administration  of  the  posterior  lobe  extract  was  instituted 
for  two  months  (see  Chart  III),  followed  by  the  exhibition  of  the 
whole  gland  (extract  or  desiccated)  for  six  months,  but  numerous 
supervening  attacks  demonstrated  the  futility  of  further  use  of 
pituitary  treatment  despite  the  eight-pound  gain  in  weight. 


CHART  IV    (Atter  21  weeks  of  treatment) 


Chart  IV,  Case  9. — After  twenty-one  weeks  of  treatment. 


Case  IX  (W.  U.  D.,  A30683).-Mrs.  M.  Z.,  aged  sixty  years, 
whose  family  and  past  history  were  negative,  has  had  con^'uIsions 
for  six  or  seven  years,  occurring  every  two  or  three  weeks  and 
preceded  by  vague  feelings  in  the  head.  There  is  a  definite  histor\- 
of  polyuria,  the  patient  claiming  she  passes  three  quarts  of  urine 
nightly. 

Physical  Examinatum.  Facial  aspect  rather  suggests  an  acrome- 
galic, but  there  are  no  bony  changes  in  the  hands  or  feet.  Ophthal- 
moscopy negative,  ^'isual  fields  normal.  ]Moderate  em])hysema. 
No  arteriosclerosis.  Blood-pressure,  100  70.  Nervous  system 
negative.  Trine  normal.  Cystoscoi)y:  Bladder  negative;  both 
ureters  catheterized,  negative;  urine  from  both  kidneys  negative. 
Blood  Wassermann  negatiAe.  Mental  tests  show  marked  retarda- 
tion that  is  not  entirely  accounted  for  by  the  language  difficulty. 
No  definite  psychosis  made  out.  Patient  was  given  the  extract  of 
the  posterior  lobe  for  two  months  (see  Chart  I\')  and  three  attacks 
occurred.  The  extract  of  the  whole  gland  was  then  substituted 
and  there  have  been  no  attacks  in  eight  months. 


I 
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Case  X  (W.  U.  D.,  Al4498).-Miss  H.  H.,  aged  fourteen  years. 
Father  well.  Mother  has  epilepsy  and  a  positive  (4  plus)  Wasser- 
mann,  and  has  had  five  spontaneous  abortions.  She  has  four  chil- 
dren younger  than  the  patient;  one  has  "spasms."  One  child 
died  of  "marasmus."  Present  illness  began  a  year  ago,  one  week 
after  an  attack  of  "influenza."  A  second  convulsion  occurred  four 
weeks  later,  and  subsequently  there  hare  been  attacks  every  two  or 
three  weeks.     Tonsils  and  adenoids  removed  ten  months  ago. 

Physical  Examinatioii.  Thyroid  slightly  enlarged.  Xo  exoph- 
thalmos, tachycardia,  tremor,  etc.  Further  examination  normal. 
Blood-pressure,  102-65.  Vision  (both  eyes),  2(V1.5.  Ophthalmo- 
scopy negative.  Perimetry  showed  contracted  fields  for  red  and 
blue  in  the  left  eye.  Right  field  normal.  Lateral  stereoscopic 
plates  of  skull  negative.  Both  pituitary  preparations  were  em- 
ployed for  four  months,  during  which  time  there  occurred  thirteen 
severe  and  thirteen  light  attacks,  although  the  weight  remained 
almost  constant,     (see  Chart  V.) 
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Chart  V,  Case  10. 


Case  XI  (W.  U.  I).,  A1.514.3).-Mrs.  C.  R.,  aged  forty-nine 
years.  Married  seven  years.  Xo  pregnancies.  Has  had  "  t^'phoid 
fever"  several  times.  "Xervous  breakdown"  seventeen  years  ago. 
Onset  of  convulsions  three  years  ago.  They  now  occur  every  month 
or  two,  but  are  not  preceded  by  aurae.  Frequent  frontal  headaches. 
Often  has  pain  in  epigastrium  at  no  particular  time  of  day.  X"o 
relation  to  posture  or  food. 

Physical  Examination.  Slight  hypertrophy  of  the  right  inferior 
turbinate  and  more  on  the  opposite  side.  Sinuses  clear.  Vision: 
O.  D.,  20-38;  O.  S.,  20-.30.  Ophthalmoscopy  negative.  General 
examination  negati^•e.  Gastric  test  meal  normal.  Sigmoidoscopy 
negative.  Wassermann  on  blood  negative.  INIental  tests  showed 
normal  reactions.  Lateral  stereoscopic  plates  of  skull:  Skull 
rather  small;  posterior  fossa  projects  prominently  downward  and 
backward;  othenvise  negative.  For  four  months  the  patient  was 
given  either  of  the  two  pituitary  extracts.  There  were  thirteen 
severe  and  t\venty-five  light  attacks,  while  the  weight  decreased 
sixteen  pounds. 
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Case  XII  (W.  U.  D.,  15324). -Mr.  F.  B.,  aged  thirty-eight  years, 
had  a  negative  family  and  past  history.  Onset  of  epilepsy  six 
years  ago,  with  attacks  of  dizziness,  but  generalized  convulsions  did 
not  occur  until  a  year  later.  Seizures  now  once  or  twice  weekly, 
sometimes  once  daily.     I'rinary  frequency. 

Physical  E.ramuiation.  Pupils  rather  small,  equal  and  regular. 
React  sluggishly  to  light.  Accommodation  reflex  normal.  Ex- 
trinsic ocular  muscles  negative.  Heart  showed  slight  general 
enlargement.     Blood-pressure,  110-74. 

Cystoscopy:  Internal  sphincter  relaxed.  Much  tenderness  in 
posterior  urethra.  Congested  reddened  trigone.  No  trabeculation. 
Ureteral  orifices  normal.     Urine  negative. 

Msion  (both  eyes),  20-30.  Ophthalmoscopy  showed  deep  physio- 
logical excavation  of  disks.     Perimetry  showed  normal  fields. 

Blood  Wassermann  twice  negative.  Mental  tests  showed 
characteristic  epileptic  constitution  and  marked  mental  deteriora- 
tion.    Deterioration  will  probably  be  progressive. 

Lateral  stereoscopic  plates  of  skull :  Skull  contour  very  irregular 
and  skull  rather  thin.  The  superior  limit  of  the  petrous  portion  of 
the  temporal  bone  and  the  roof  of  the  orbit  are  almost  in  a  horizontal 
line,  abo\e  which  the  clinoid  processes  project.  There  is  an  enor- 
mous increase  in  the  size  of  the  sphenoid  sinuses.  All  other  acces- 
sory sinuses  seem  enlarged.  The  sella  turcica  is  very  small  and  is 
bridged  by  the  large  clinoid  processes. 

The  ])osterior  lobe  extract  was  administered  for  two  months  and 
although  the  patient  gained  eight  pounds  he  had  eleven  severe  and 
eight  light  attacks.  During  the  previous  year  his  average  number 
of  attacks  under  bromide  treatment  was  for  the  same  period  nine 
severe  and  fixe  light  seizures. 

Case  XIII  (W.  U.  1).,  A32.397). -Master  H.  H.,  aged  thirteen 
years,  had  a  negative  family  and  past  history.  His  first  attack 
occurred  a  year  ago,  and  he  has  had  four  subsequently. 

Physical  E.ra)tiinati(.n.  Small,  active  boy.  X'eurologically  nega- 
tive. External  genitalia  puerile  in  type.  No  pubic  or  axillary  hair. 
Visual  fields  normal.  Vision  (both  eyes),  20-1").  Ophtiialmoscopy 
negative.  Mental  tests  normal.  Patient  is  unusually  bright. 
Wassermann  on  blood  negative.  Lateral  stereosco])ic  i)lates  of 
skull:  Skull  rather  large,  synnnetrical;  sella  is  small  and  shallow 
with  large  clinoid  i)i'()cesses  which  ai)pr()ach  each  other.  The 
l)atient  was  given  extract  of  the  posterior  lobe  for  W\v  months 
during  which  his  weight  remained  constant  and  he  had  no  attacks. 
Treatment  was  then  discontinued.  Four  and  a  half  months  later  his 
mother  rc])orte(l  that  lie  IkuI  had  no  further  attacks  and  was  growing 
taller  and  st<»Mter. 

Cask  XI\'  (\V.  U.  D..  .\3;;4().j).  Mr.  15.  H..  aged  thirty-two 
years,  had  been  married  twelve  years  and  had  lour  healthy  children. 
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A  sister,  four  years  old,  could  not  walk  or  talk,  otherwise  his  t'amily 
history  was  negative.  Past  history  of  no  importance.  Fourteen 
years  ago  the  patient  had  his  first  attack  and  a  second  followed  a 
year  later.  They  now  occur  e^•ery  three  weeks  and  there  are  no 
aurse.  Six  months  ago,  for  no  reason  known  to  him.  there  began  a 
rapid  increase  in  weight,  forty  pounds  to  date. 

Physical  E.va)ninati(>n.  Revealed  a  large,  rather  stout,  but 
healthy  appearing  man.  There  was  a  fair  hair  distribution  with  an 
increase  of  adipose.  Right  pupil  larger  than  the  left.  Both  react 
well  to  light  and  accommodation.  Xeurologically  normal.  Exter- 
nal genitalia  normal.  Vision  (both  eyes),  20-12.  Ophthalmoscopy 
negative.  Visual  fields  normal.  Psychic  study  by  Dr.  B.  C. 
IVIarshall  showed  normal  behavior  and  good  insight.  Blood 
Wassermann  negative.  Lateral  stereoscopic  plates  of  the  skull: 
A  large  hooked  process  at  the  external  occipital  protuberance, 
otherwise  negative.  The  posterior  lobe  extract  was  given  for  a 
month  followed  by  two  weeks  on  the  desiccated  whole  gland.  As  he 
had  no  attacks  he  discontinued  further  treatment.  Seven  and  a 
half  months  later  he  reported  having  lost  twenty  pounds,  but  was 
in  good  health,  although  at  times  he  became  very  nervous.  There 
have  been  no  further  attacks. 

Case  XV  (W.  V.  I).,  A33339).-Miss  V.  R..  aged  thirteen  years, 
who  had  a  negative  family  and  past  history,  has  had  for  the  past 
year  and  a  half  momentary  spells,  when  her  "mind  seemed  to  leave 
her,"  although  she  was  not  dizzy  and  did  not  fall.  First  convulsion 
occurred  eight  months  ago  and  there  have  been  numerous  ones  since. 

Physical  Exaniinafion.  P>ntirely  negative.  \  ision  (both  eyes), 
20-12.  ()phthalmosco])y  negative.  Blood  Wassermann  negative. 
Mental  examination  showed  no  abnormal  reactions.  Mental  age 
normal.  Lateral  stereoscopic  plates  of  skull:  Skull  sAinmetrical ; 
a  slight  degree  of  convolutional  atrophy  throughout :  sella  clearly 
defined  and  within  the  limit  of  normal  dimensions.  Diagnosis: 
Increased  intracranial  pressure.  The  patient  was  sent  to  the 
St.  Louis  Childrens'  Hospital  for  further  study.  While  there  the 
spinal  fluid  was  found  to  have  a  normal  cell  count  and  colloidal-gold 
curve.  Wassermann  on  blood  and  spinal  fluid  negati^■e.  ^'on 
Pircjuet  negative.  Complement-fixation  for  tuberculosis  2  plus. 
Another  roentgen-ray  examination  of  the  skull  suggested  ()xycei)hal\'. 
There  were  no  convulsions  while  in  the  hospital.  The  whole  gland 
extract  was  administered  for  two  and  a  half  months  and  while  she 
gained  six  pounds  eight  attacks  occurred. 

Case  XVI  (W.  V.  1).,  A397()S).-Miss  E.  C.,  aged  seventeen 
years,  had  a  negative  family  history.  When  four  weeks  old  she  had 
numerous  convulsions  and  her  life  was  desp:ured  of.  The  attacks 
then  (eased.     Six  years  later  there  developed  a  right-sided  paralysis 
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(hemiplegia?).  Could  not  walk,  talk  or  use  the  right  arm.  In  six 
weeks  she  was  able  to  walk.  Since  then  she  has  always  been 
nervous,  but  recovered  from  the  paralysis.  Nine  years  ago,  during 
a  thunder-storm,  she  had  convulsions.  Six  months  ago  while  abed 
with  "influenza"  she  became  unconscious.  Since  that  time  she  has 
daily  attacks  which  she  describes  as  "choking  in  the  throat."  They 
occur  two  to  six  times  daily,  but  there  are  no  aurte  or  convulsions. 

Physical  Examination.  Rather  undeveloped.  Does  not  appear 
her  age.  Small  thyroid  palpable.  No  pulsation,  bruit,  etc.  Cold 
extremities.  No  dermographism.  \'ision  (both  eyes),  20-19. 
Ophthalmoscopy  negative.  Visual  fields  normal.  ^Mental  tests: 
Grades  up  to  a  normal  mental  age  level;  marked  memory  defect 
both  for  numbers  and  words.  Lateral  stereoscopic  plates  of  the 
skull:  Skull  long  and  not  deep;  sella  small  and  shallow;  very 
large  dorsum  sellse  and  posterior  cUnoid  processes;  roofs  of  the 
orbit  approach  the  vertical  and  join  the  inner  table  of  the  skull  well 
up  on  the  posterior  aspect  of  the  frontal  sinuses;  all  accessory 
sinuses  are  large.  Diagnosis:  Indeterminate,  suggestive  of  acro- 
megaly of  incomplete  type. 

The  extracts  of  the  posterior  lobe  and  of  the  whole  gland  were 
given  for  two  months.  At  the  termination  of  that  period  the  patient 
stated  that  the  attacks  are  slightly  less  severe,  although  there  is 
little  change  in  their  number.  She  feels  much  stronger,  although 
there  has  been  an  intervening  attack  of  mumps. 

In  analyzing  the  foregoing  cases  we  attempted  to  use  as  criteria 
for  study  the  following  points: 

1.  S\Tnptoms  or  physical  signs  referable  to  the  hypophysis. 

2.  Abnormalities  in  mental  reactions. 

3.  Roentgenographic  changes  in  the  sella  turcica. 

4.  Fundus  changes. 

5.  Abnormalities  of  the  visual  fields. 

6.  Body  weight. 

7.  Number  and  character  of  the  attacks. 

8.  General  health  of  the  ])atient. 

1.  Symptoins  or  rhjisiraJ  Signs  Rrfcrahir  to  the  Hypophysis. 
¥'i\e  cases  (31  per  cent  of  the  total)  displayed  one  or  more  features 
possibly  ascribable  to  pituitary  changes,  and  it  is  interesting  to  note 
that  Tucker'  in  his  larger  series  had  the  same  incidence.  The 
patients  i)resenting  these  changes  were  (1)  Case  I,  h\j)ertrichosis 
of  the  chin  aiul  u])])or  Hp.  (2)  Case  VIII,  short,  sthenic  individual; 
abnormal  fat  distribution;  sparse  axillary  hair  (delayed,  irregular 
menses)  suggested  an  incomplete  dystrophy  adijioso  genitalis. 
(3)  Case  IX,  polyuria;  acromegalic  facies.  (4)  Case  XIII,  small 
stature;  infantile  genitalia;  no  |)nl)ic  or  axillary   hair.     (."))   Case 

*  I'r.  Seel,  of  Xc-rv.  and  Mont.  Dis..  Am.  Moil.  .\s;sii..  1!)1!),  p.  1()!).  al.si)  Aroh, 
Nontol.  imkI  Psyohiat..  10  111.  2.  I  !t2. 
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XIV,  gain  of  forty  pounds  in  six  months;  body  contour  and  fat 
distribution  suggested  a  hyposecretion  of  the  posterior  lobe. 

2,  Abnormalities  in  Mental  Reactions.  These  were  found  in  (5 
cases  (37  per  cent)  and  varied  from  scattering  of  tests,  retardation, 
memory  defects,  to  marked  mental  deterioration.  Three  patients 
(19  per  cent)  showed  what  Dr.  Smith  terms  a  "typical  epileptic 
constitution."  He  characterizes  this  group  by  their  feeling  of 
superiority,  their  superciliousness  and  diffidence.  They  are  emo- 
tional, suspicious  and  irritable,  and  these  differences  are  accentuated 
before  attacks  (see  Cases  I,  VI  and  XII). 

3.  Roentgenographic  Changes  in  the  Sella  Turcica.  Discussion  has 
been  rife  concerning  the  changes  about  the  pituitary  fossa  demon- 
strable by  the  roentgen  ray,  and  any  consequent  pressure  or  other 
effect  on  the  contained  gland.  Johnston  and  his  associates  ^  ^  ^ 
claim  that  in  essential  (?".  e.,  "idiopathic")  epilepsy  there  is  a  condi- 
tion of  "local  acromegaly"  characterized  by  large  clinoid  processes, 
roofing  of  the  fossa,  increased  density  of  bony  tisssues  forming  the 
roof  of  the  orbits,  etc.,  and  claim  to  have  found  one  or  more  of  these 
features  in  a  very  high  percentage  of  cases.  Timme^  insists  that 
roentgen-ray  changes  in  the  sella  are  not  indicative  of  pituitary 
lesions,  but  claims  that  such  a  feature  as  "a  closing  in  of  the  sella 
turcica"  may  be  found.  However,  Munson  and  Shaw^  think  there 
are  no  constant  changes  in  the  pituitary  gland  from  an  anatom- 
ical point  of  view  in  these  subjects,  and  the  former  author^°  as  a 
result  of  autopsies  on  85  epileptics  at  the  Craig  Colony  draws  the 
following  conclusions:  "The  sellas  from  a  series  of  unselected 
epileptic  subjects  present  a  wide  variation  in  type.  The  average 
size  seems  a  trifle  smaller  than  the  figures  given  for  normals  and  the 
contained  gland  seems  to  weigh  less.  Roofing  will  be  seen  in  the 
roentgenogram,  but  in  reality  the  gland  is  well  exposed  and  pressure 
seems  a  remote  possibility.  Bony  changes  are  present  but  seem  to 
be  the  anomalies  which  might  well  be  present  in  a  similar  series  of 
non-epileptic  cases.  There  is  no  characteristic  change  to  be  seen 
in  epileptic  sellse." 

After  these  important  observations  by  Munson  it  is  noteworthy 
that  8  cases  (50  per  cent)  in  our  series  showed  sellar  changes 
(Cases  I,  HI,  VI,  VII,  VIII,  XII,  XIII,  XVI),  but  that  only  3 
(Cases  VII,  XIII  and  XVI)  improved  under  pituitary  treatment. 
Two  patients  (Cases  IX  and  XIV)  who  had  unquestioned  evidence 
of  pituitary  disturbance,  and  who  did  well  under  the  gland  adminis- 
tration, had  roentgenographically  normal  sellae. 

5  Am.  Jour.  Roentgenol.,  1914,  n.s.,  1,  172. 
«  New  York  State  Jour.  Med.,  1916,  16,  559. 

^  Pennsylvania  Med.  Jour.,  1914-15,  18,  429.     Also  Jour.  Nerv.  and  Mont.  Dis., 
1914,  41,  495. 

8  Arch.  Neurol,  and  Psychiat.,  1919,  2,  240;  Arch.  Ophth.,  1920,  49,  268. 
«  Arch.  Int.  Med.,  1914,  14,  39.3. 
»«  Ibid.,  1918,  21,  531. 
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4.  fu/uhi.s  rlnuu/cs  were  displayed  by  o  patients  (Cases  II, 
III,  VIII);  1  instance  of  slightly  pale  disks,  1  in  whom  the  disk 
edges  were  blurred  and  irregular  with  pale  retime  and  1  case  of 
bilateral  optic  atrophy. 

5.  Abnormalities  of  the  visual  fields  were  discovered  in  only 
2  cases  (^  III,  X),  1  of  whom  showed  a  bilateral  temporal  defect 
and  the  other  a  unilateral  contraction  of  the  fields  for  red  and  blue. 
If,  as  is  contended  by  Bell,^'  Tushing,'-  Engelbach  and  Tierney^^  and 
others,  these  "pituitary  epilepsies"  are  due  to  pressure  against  the 
uncinate  gyrus,  it  would  seem  rational  to  anticipate  evidence  of 
similar  and  coincident  pressure  on  one  or  both  of  the  optic  nerves, 
probably  at  the  chiasm,  but  the  low  e\idence  of  changes  in  the 
fundi  or  visual  fields,  as  found  in  this  and  other  studies  of  epilepsy, 
would  militate  against  such  a  hypothesis. 

6.  Body  Weight.  Numerous  authors  have  noted  loss  of  weight 
when  pituitary  gland  was  administered  over  long  periods,  some 
claiming  that  emaciation  ensues.  Bell"  found  that  a  few  guinea-pigs 
gained  weight  during  pituitary  feeding  and  Burch''^  reports  a  patient 
who  gained  while  taking  the  anterior  lobe,  but  these  findings  are  not 
correlated  with  other  essential  data  or  controls,  and  hence  are  of 
doubtful  value. 

In  our  series  the  weight  cur^'es  presented  wide  ^•ariations,  irre- 
spective of  the  type  of  product  employed,  the  increase  or  diminution 
in  the  number  of  attacks  and  without  any  dietary  change  by  the 
patient.  As  a  matter  of  fact  there  was  a  lower  average  gain  by  the 
cases  that  improved  (0.77  pound  per  week)  than  in  the  unimproved 
patients  (1.00  pounds  per  week). 

Gain  in  weight   .     6  cases  (.37  per  cent)  (Cases  V,  VII,  VIII,  IX,  XII,  XV) 
Stationary     .      .     5  cases  (31  per  cent)  (Cases  II,  IV,  X,  XIII,  XVI) 
Loss   ....     4  cases  (25  per  cent)  (Cases  III,  VI,  XI,  XIV) 

The  changes  in  weight  were  about  e^■enly  divided  between  the 
improved  and  unimproAed  cases,  as  follows: 

Improved  Cases:  Gain,  2  cases  (Cases  VII,  IX).  Stationary, 
2  cases  (Cases  XIII,  XVI).  Loss,  1  case  (Case  XIV).  Gain  per 
patient  per  week,  0.77  pound. 

Unimproved  Cases:  Gain,  4  cases  (Cases  \,  Mil.  XII,  XV). 
Stationary,  3  cases  (Cases  II,  IV,  X).  Loss,  '.i  cases  (Cases  III, 
VI,  XI).     Gain  per  patient  per  week,  1.0()  pounds. 

7.  Number  and  Character  of  Attacks.  There  seems  to  be  con- 
siderable variance  of  opinion  concerning  the  efficacy  of  ])ituitary 
treatment  in  stopping  or  diminishing  the  attacks.     Clark"', '"  and 

"  The  Pituitary,  1919,    Baillifere,  TindaU  &  Cox,.  London. 

'2  Ibid.,  1911.  W.  H.  Saunders  Co..  Philadelphia. 

"  Medicine  and  Surgery.  1918,  2,  4GG  ami  549. 

"  Lop.  oit.     The  Pituitary,  1919.  Baillidro.  Tindall  &  Cox.  London. 

"  Journal-Lancet,  Minneapolis,   1920.  40,  'y.i. 

'«  .Jour.  Am.  Med.  As.sn..  1914.  63,  16.52. 

>■    New   York    Med.   .lour..    1911.  99.  5. 
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Prior  and  Jones'*  report  no  success  from  this  method  of  i)rocefhire. 
Timme''^  holds  that  feeding  with  the  anterior  lobe  alone  "produces 
marked  improvement  and  even  cures  the  disease"  in  many  epileptics 
of  the  Froehlich  dystrophy  type;  and  Joughin-"  reports  a  case  of 
this  group.  Tucker-^  --  states  that  "good  results  Avith  pituitary 
feeding  need  be  expected  only  when  the  patient  has  some  clinical 
eAidence  of  hypopituitarism,  and  this  should  be  backed  by  roentgcno- 
graphical  cAndence." 

How  fallacious  this  line  of  reasoning  is  has  been  demonstrated  by 
the  fact  that  there  were  5  cases  (31  per  cent)  that  improved  definitely 
unaer  treatment,  and  of  this  class  2  showed  evidence  of  hypopitui- 
tarism and  2  others  showed  no  roentgen-ray  eA'idence  of  change  in 
the  sella  turcica. 

It  was  curious  that  none  of  our  patients  had  so-called  "uncinate 
attacks."  and  in  fact  few  had  any  aura^,  and  none  had  aunv  of  an 
olfactory  or  gustatory  nature. 

The  number  and  character  of  attacks  in  the  unimproved  cases 
were  apparently  not  influenced  by  the  treatment.  In  several 
instances  there  were  more  numerous  seizures  than  when  the  patient 
had  been  under  the  influence  of  bromides,  but  there  seemed  no 
progressive  increase  as  a  result  of  the  pituitary  products,  nor  in  any 
case  was  a  change  observed  in  the  type  of  the  attack.  However, 
in  several  of  the  improved  cases  it  is  possible  that  the  major  fits 
alone  were  diminished.  Thus  Case  XIV  reports  feeling  "nervous" 
frequently,  which  may  represent  the  equivalent  of  petit  mal  attacks, 
and  Case  XVI  insists  that  while  there  seems  no  decrease  in  the 
number  of  attacks  they  are  diminished  in  severity. 

It  might  be  apropos  to  state  here  that  our  experience  with  the 
amount  of  pituitary  substance  to  be  administered,  while  naturally 
varying  with  the  size  and  age  of  the  patient,  has  convinced  us  that 
in  those  cases  amenable  to  this  therapy  much  smaller  doses  (0.5  cc 
once  or  twice  weekly)  than  are  usually  employed  will  prove  sufficient. 
Conversely,  in  those  patients  not  improved  any  amount  of  the 
gland  may  be  used  without  more  satisfactory  results. 

8.  General  Health  of  the  Patient.  This  has  proved  of  little 
prognostic  value,  for,  as  a  rule,  the  patients  did  well  under  observa- 
tion, and,  as  has  been  shown  above,  the  average  gain  in  weight  was 
slightly  greater  for  the  unimproved  cases  than  for  those  who  were 
benefited  by  the  treatment.  Two  of  the  improAed  cases  developed 
attacks  of  acute  bronchitis  (see  Charts  11  and  W)  during  the 
treatment,  but  despite  a  rather  rapid  loss  in  weight  soon  regained 
their  prcAnously  augmented  weight  level. 

'«  Jour.  Mont.  .Sci.,  Loudon.   191N,  64,  30. 
'»  Arch.  XeuroL  and  Psychiat.,  1920,  3,  601. 
2»  New  Y'ork  Med.  Jour.,  1916,  104,  693. 
='  Virginia  Med.  Semi-Monthly.  1916-17,  21,  1. 

"  Tr.  Sect,  of  Nerv.  and  Ment.-  Dis.,  Am.  Med.  Assn.,  1919,  p.   109,  also   .\rch. 
Xeurol.  and  Psychiat.,  1919,  2,  192. 
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Conclusions.  While  our  comparatively  small  series  of  cases  and 
the  length  of  time  they  were  kept  under  observation  do  not  permit 
us  to  be  dogmatic,  the  following  conclusions  seem  justifiable: 

1.  Certain  cases  are  apparently  benefited  by  pituitary  gland 
administration.     In  our  series  5  cases,  or  31  per  cent. 

2.  The  preferable  product  seems  to  be  the  extract  of  the  whole 
gland,  and  the  most  satisfactory  mode  of  treatment  is  hx-po- 
dermically. 

3.  No  cases  showing  the  "typical  epileptic  constitution"  were 
benefited. 

4.  There  was  no  improvement  in  those  patients  with  abnormalities 
of  the  fundi  or  visual  fields. 

5.  Neither  physical  signs  referable  to  the  hypophysis,  mental 
reactions  (except  the  "topical  epileptic  constitution"),  changes  in 
the  sella  turcica  demonstrable  by  the  roentgen  ray  or  variations  in 
weight  or  health  offered  any  criteria  by  which  the  relative  degree 
of  success  or  failure  of  the  treatment  could  be  predicted. 

My  thanks  are  due  to  Dr.  Sidney  I.  Schwab  for  many  helpful 
suggestions,  and  to  Dr.  Ct.  B.  Smith  who  performed  most  of  the 
mental  tests. 

Note.— On  account  of  the  length  of  this  article  a  number  of  the 
charts  have  been  omitted. 
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The  Clinical  Study  and  Treatment  of  Sick  CmLDREN.  By 
John  Thomson,  M.D.,  F.R.S.P.  (Edin.);  Honorary  ^Member, 
American  Pediatric  Society;  Consulting  Physician  to  the  Royal 
Edinburgh  Hospital  for  Sick  Children;  formerly  Clinical  Lecturer, 
Diseases  of  Children,  University  of  Edinburgh.  Third  edition. 
Pp.  887;  249  illustrations.    London:    Oliver  &  Boyd,  192L 

The  third  edition  of  this  book  has  been  enlarged  to  tlu-ee  times 
the  size  of  the  first  edition.  While  covering  the  entire  field  of  diseases 
of  children  the  bulk  of  the  text  is  de^•oted  to  clinical  methods,  clinical 
signs  and  symptoms  and  descriptions  of  those  diseases  which  are 
either  peculiar  to  children  or  show  characteristics  in  children  differ- 
ent from  those  occurring  in  adults.  Little  space  is  allotted  to  path- 
ology, by  which  feature  the  author  makes  his  work  distinctive  from 
the  majority  of  books  on  the  subject.  By  doing  this  he  renders  the 
book  more  attractive  for  those  interested  in  the  everyday  treatment 
of  sick  children.  The  methods  and  diseases  considered  are  those 
included  in  the  ordinary  conception  of  disorders  of  childhood,  the 
subjects  being  arranged  by  chapters  devoted  to  the  diseases  of  the 
various  anatomical  systems.  As  a  whole  the  subject-matter  has  been 
brought  up  to  date  as  well  as  is  possible,  considering  the  many 
valuable  contributions  that  are  being  made  to  pediatric  knowledge 
constantly,  and  almost  from  day  to  day.  Due  to  the  time  that  must 
be  devoted  to  the  many  processes  incident  to  revision,  it  is  under- 
stood that  no  book  can  be  absolutely  contemporaneous.  Notwith- 
standing this  allowance  the  occasion  must  be  taken  to  specifically 
criticise  the  failure  of  any  mention  or  allusion  to  the  Schick  test, 
which  has  been  developed  a  sufficient  number  of  years  to  warrant 
the  addition  of  this  method  wliich  has  opened  up  avenues  of  pro- 
phylaxis and  treatment  of  the  greatest  value.  A.  E.  S. 


Surgical  Clinics  of  North  Ajmerica,  Phil.adelphia  Noiber. 
Vol.  I,  No.  L  By  Phil.vdelphia  Contribltors,  Februar}-,  192L 
Philadelphia:    W.  B.  Saunders  Company,  192L 

This,  the  maiden  number  of  the  Clinics,  sets  a  standard  for  the 
succeeding  nimibers.  The  work  is  published  bimonthly  and  should 
meet  with  unquahfied  success,  judging  b}'  this  first  example. 


136  REVIEWS 

An  introduction  to  the  work  is  written  by  Dr.  W.  W.  Keen,  in 
which  he  briefly  outhnes  medical  and  surgical  advances  since  1860. 
Following  this  are  ele^■en  contributions  by  some  of  the  leading  sur- 
geons of  Phila(leli)hia,  after  the  custom  laid  down  by  similar  earlier 
works;  most  of  the  articles  are  transcriptions  of  a  clinic.  However, 
in  many  instances  the  writer  has  elaborated  upon  his  subject  and 
presented  a  striking  monograph.  Such  an  article  is  the  one  by 
I)eaver  on  Pancreatitis;  also  J.  G.  Clark,  C.  H.  p'razier,  T.  T. 
Thomas,  and  others,  on  special  subjects. 

These  are  the  things  that  will  appeal  to  the  Clinici  readers,  and 
it  is  to  be  hoped  that  the  standard  will  be  continued.  The  inclina- 
tion is  always  present  to  give  all  the  minutiae  and  details  about 
isolated  cases.  This  makes  for  voluminous  and  ofttimes  irrelevant 
reading.  These  articles  are  singularly  free  from  this  fault  and  con- 
sequently are  interesting,  instructive  contributions,  well  presented 
and  full  of  meat.  E.  L.  E. 


Text-book  of  Tracheobronchoscopy  (Technical  and  Prac- 
tical). Bv  Sanitatsrat  Dr.  M.  Mann.  Translated  bv  A.  R. 
Moodie,  M.A.,  M.D.,  Ch.B.  (St.  Andr.),  F.  R.  C.  S.  (Edin.), 
with  50  illustrations  and  5  plates  in  the  text,  10  colored  plates  in 
the  Appendix.    New  York:    William  Wood  &  Co.,  1921. 

From  the  foreword  of  this  book  we  quote  the  following:  "Six 
years  have  elapsed  since  the  appearance  of  the  German  edition  of 
this  book.  No  advances  of  importance  have  been  made,  either  as 
regards  the  method  itself  or  in  its  application."  Is  this  an  apology 
by  the  translator  for  having  delayed  so  long  in  bringing  this  German 
work  to  the  English-speaking  otolar^aigologist,  or  an  indication  of 
his  attitude  toward  tracheobronchoscopy? 

As  a  manual  for  the  student  or  for  the  beginner  in  endoscopic 
work  this  book  is  scarcely  ada])ted.  The  lack  of  detail  in  the  chapter 
on  anatomy  and  the  comparatively  small  space  given  to  technic 
presupposes  more  or  less  knowledge  on  the  part  of  the  reader.  In 
the  description  of  technic  the  author  confines  himself  to  the  use  of 
the  Brunings's  appliances,  believing  that  these  instruments  are  so 
superior  to  those  of  any  other  make  that  they  arc  alone  worth 
consideration.  He  does,  however,  gi^■e  a  fairly  good  history  and 
description  of  a  large  number  of  the  ditterent  tubes,  forceps,  appli- 
cators, and  other  instruments  used  in  the  various  clinics  of  the  world. 
es])ecially  those  of  (icrmany. 

The  second  part,  which  is  called  "The  Practice  of  Tracheo- 
bronchoscopy," occupies  jmictically  five-sixths  of  the  text  of  the 
book,  and  consists  of  a  careful  review  of  the  literature  published  up 
to  the  time  of  the  ap])earance  of  the  (Jerman  edition,  and  is  a  sys- 
tematically arranged  compilation  of  abstracts.    The  illustrations  of 
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the  instruments  are  mostly  from  catalogues,  with  a  few  original 
photographs.  There  is  also  a  series  of  colored  plates  which  are 
interesting  solely  from  a  i)ath()logical  standpoint,  perhaps  with  one 
exception,  where  views  through  the  l)ronchoscope  are  very  accu- 
rately drawn  and  colored. 

As  an  aid  to  those  who  are  interested  in  the  literature  of  the 
subject  this  book  will  be  found  very  useful,  but  scarcely  so  for  the 
student  who  desires  to  learn  the  practice  of  endoscopic  manipulation. 

(;.  B.  W. 


Transactions  of  the  American  Surgical  Association.  Vol. 
XXXVIII.  Pp.  709;  illustrated.  Philadelphia:  William  J. 
Dornan,  1920. 

This  volume  of  the  Tranmctions  contains  the  papers,  forty-two 
in  number,  read  before  the  Association  at  the  meeting  held  May 
3,  4  and  5,  1920.  Several  of  these  papers  are  on  the  subject  of 
empyema  and  its  treatment.  These,  taken  with  the  free  discussion, 
bring  out  some  very  useful  and  illuminating  points.  One  other  sub- 
ject has  more  than  one  contributed  paper,  namely,  the  thyroid 
gland. 

Every  article  is  of  first  quality,  and  when  written  by  men  such  as 
compose  the  American  Surgical  Association,  we  have  a  collection 
that  is  well  worth  not  only  reading  but  close  study.  E.  L.  E. 


History  of  the  Pennsylvania  Hospital  Unit  (Base  Hospital 
Xo.  10,  U.  S.  A.)  IN  THE  Great  War.  Pp.  253,  illustrated. 
New  York:  Paul  B   Hoeber,  1921 

An  erstwhile  historian  records  that  when  the  British  Army  evac- 
uated Philadelphia,  in  1778,  the  military  authorities  carried  off  with 
them  the  bedding,  instruments  and  medicines  belonging  to  the 
Pennsylvania  Hospital  which  they  had  been  using  for  some  two 
years  In  this  present  record  of  returning  good  for  evil  we  have  a 
most  interesting  account  of  the  services  of  a  group  of  Pennsylvania 
Hospital  men  taking  over  a  British  base  hospital  at  one  of  the 
Channel  resorts  and  for  nearly  two  years  serving  the  sick  and 
wounded  of  the  English  Army  The  book  portrays  the  details  of 
organization,  preparation,  transport,  the  care  of  some  fifty  thousand 
sick  and  injured,  the  manifold  activities  about  a  base  hospital  in 
time  of  war,  and  the  return  home.  P.  F.  W, 
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Surgical  Aspects  of  Dysentery.  Bv  Zachary  Cope,  B.  A., 
M.T).,  M.S.,  F.R.C.S.,  Surgeon  ti)  Bolingbroke  Hospital, 
Hiinterian  Professor,  R.C.S.,  etc.  Pp.  157;  19  illustrations. 
London:    Oxford  University  Press,  1920. 

The  literature  of  the  surgical  as])ects  of  dysentery  is  scanty, 
scattered  and  not  readily  available.  This  fact  has  led  the  author 
to  collect  the  information  and  to  supplement  it  with  his  own  expe- 
riences of  2000  cases  and  the  combined  experience  and  information 
gained  from  others  of  much  wider  observations. 

The  subject  is  treated  thoroughly,  beginning  with  a  chapter  on 
pathology  and  its  relation  to  the  surgical  complications.  Differen- 
tial diagnosis  is  discussed  at  some  length,  especially  the  question  of 
recognizing  the  difference  between  an  appendicitis  and  a  dysenteric 
typhlitis  or  appendicitis.  Amebic  abscess  of  the  liver  is  treated 
rather  extensively  in  four  chapters.  Remote  lesions  such  as  iritis, 
parotitis,  arthritis  are  all  discussed.  PI  L.  E. 


Keen's  Surgery.  Vols.  VII  and  VIII.  Edited  by  W.  W.  Keen, 
M.D.,  F.  R.  C.  S.,  Emeritus  Professor,  Jefferson  Medical  College, 
Philadelphia.  Pp.  1800;  996  illustrations,  29  of  them  in  colors. 
Philadelphia  and  London:    W.  B.  Saunders  Company,  1921. 

These  two  volumes  contributed  by  surgical  experts  bring  this 
great  sj'stem  up  to  date.  They  really  are  the  great  practical  les- 
sons of  the  War,  put  into  organized  form  available  for  civil  sur- 
gery and  have  added  every  worth-while  achievement  in  surger\' 
since  the  War.  The  very  last  word  in  surgical  principles  and  prac- 
tices is  also  included.  The  volumes  are  really  a  series  of  monographs 
by  the  masters  of  the  various  subjects  discussed,  and  consequently 
the  reader  gets  the  very  latest,  best,  most  scientific  and  practical 
consideration  of  each  and  every  subject.  Then  there  is  the  added 
advantage  that  the  editor  has  arranged,  pruned  and  edited  in  the 
true  sense  of  the  word  the  entire  composition. 

A  separate  desk  index  volume  to  the  entire  work  of  eight  volumes 
makes  instantly  available  every  detail  on  any  subject. 

It  is  throughout  a  most  wonderful  work — instructive,  scientific, 
engrossing;  at  the  same  time  most  easy  and  pleasant  reading  because 
of  the  smooth  stvle  and  diction.  E.  L.  E. 
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Mobilization  of  the  Elbow  by  Free  Fascia  Transplantation  with 
Report  of  Thirty-one  Cases.— MacAuslaxd  (Surg.,  Gyncc.  and  Ohst., 
1921,  xxxiii,  223 j  says  that  ankylosis  of  the  elbow  results  either  from 
an  infectious  process  or  from  traumatism.  The  latter  is  usually  a 
fracture-dislocation  with  wide  separation.  The  large  amount  of  callus 
which  forms  as  a  result  of  this  injury  at  first  interferes  mechanically 
with  motion.  Later  an  ankylosis  results,  usually  fibrous  in  char- 
acter. The  infectious  process  may  be  either  acute  or  chronic.  The 
causative  agent  is  usually  the  streptococcus,  the  pneumococcus,  or  the 
gonococcus.  The  onset  is  sudden  and  the  course  severe,  ending  usually 
in  a  bony  ankylosis.  On  the  other  hand,  the  focus  of  infection  is  situ- 
ated elsewhere,  and  the  joint  condition  is  caused  by  the  hematogenous 
deposits  in  the  joint  either  of  attenuated  bacteria  or  of  toxins.  The 
ankylosis  results  from  adhesions  within  and  without  the  joint  and  is, 
at  least  first,  fibrous.  In  the  elbow  no  position  of  ankylosis  is  favorable 
to  function  and  any  position  is  ungainly.  No  attempt  at  mobilization 
should  be  made  until  epiphyseal  growth  has  ceased.  ^Vhere  the  joint 
has  been  the  seat  of  an  infectious  process,  arthroplasty  should  not  be 
done  until  all  sign  of  active  progress  has  ceased.  As  a  rule  one  should 
not  wait  too  long,  as  convalescence  is  lengthened  where  atrophy  of  the 
soft  parts  from  disuse  is  marked.  The  opera tiAe  technic  is  given.  If 
there  is  no  CAndence  of  infection  the  cast  should  remain  intact  for  a 
week.  Passive  movements  are  begun  in  ten  days.  The  arm  is  always 
kept  above  a  right  angle.  Gentle  massage  is  instituted  in  three  weeks, 
while  baking  is  inaugurated  after  six  weeks. 


Gastric  Operations. — Barrixgtox-Ward  (Lancet,  August  20,  1921, 
p.  382)  says  that  numerous  theories  of  ulceration  have  been  advanced — 
oral  sepsis,  embolism,  intestinal  stasis.  The  author  gives  at  length  the 
recent  mechanical  theory  of  Waugh— an  abdomen  in  which  the  colon 
is  abnormally  mobile  is  a  pathological  abdomen  and  as  such  is  more 
prone  to  pathological  processes  than  the  normal  type.    The  abnormal 
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mobility  is  the  predisposing  cause.  The  exciting  cause  is  the  pull  of 
bands  and  ligaments.  Waugh  has  successfully  treated  formed  ulcers 
of  stomach  and  duodenum  by  colopexy  only.  The  problem  of  dealing 
actively  with  the  ulcer  is  still  before  us,  for  the  majority  of  ulcers  have 
progressed  so  far  that  natural  repair  cannot  be  expected.  Gastro-enter- 
ostomy  is  a  most  valuabj<e  operation,  but  has  been  very  much  abused. 
The  clear  indications  for  its  performance  are:  Gastric  stasis  due  to 
organic  obstruction  of  the  stomach;  an  ulcer  of  the  stomach  or  duodenum 
which  may  be  afforded  rest  and  allowed  to  heal  by  a  short-circuiting 
of  the  food  path.  The  absolute  contraindication  is  an  atonic  dilated 
stomach.  The  author  has  found  that  the  further  from  the  cardiac  end 
and  the  nearer  to  the  duodenum  the  ulcer  was  situated  the  better 
were  the  final  results.  The  final  results  of  simple  excision  are  disap- 
pointing and  cannot  be  compared  with  those  of  partial  gastrectomy, 
for  excision  has  a  higher  mortality,  is  a  difficult  performance  and  often 
leases  a  deformed  hour-glass  stomach.  Partial  gastrectomy  has  excel- 
lent final  results.  It  removes  an  ulcer  especially  prone  to  malignant 
change.  Two  cases  in  the  routine  examination  of  the  specimens  showed 
early  carcinoma.  It  is  more  certain  to  cure  symptoms  than  gastro- 
enterostomy alone.  The  operation  the  author  employed  for  partial 
gastrectomy  is  essentially  the  Billroth  II  method.  Complete  abdominal 
exploration  was  attempted  in  every  case  with  special  search  for  right 
iliac  fossa  abnormalities.  The  appendix  was  taken  routinely.  Chole- 
cystectomy was  done  in  three  cases  for  gall-stones. 


A  Note  on  the  Treatment  of  Secondary  Hemorrhage  from  Branches 
of  the  Common  Carotid  Artery.— Bl.\ir  (.1/;//.  Sure/.,  1921,  Ixxiv,  373) 
says  that  secondary  hemorrhage  of  the  carotid  artery  and  its  branches  is 
to  be  prevented  by  not  suturing  wounds  that  extend  through  the  floor 
of  the  mouth  and  by  packing  or  freely  draining  all  Avounds  in  the  neck 
above  the  level  of  the  thyroid  cartilage  that  contain  a  ligated  primary 
branch  of  the  carotid  artery.  Secondary  hemorrhage  from  a  ligated 
primary  branch  might  possibly  be  controlled  by  prcAiously  having 
placed  the  ligature  as  far  from  the  carotid  as  possible  and  when  bleeding 
actually  occurs  to  free  the  stump  from  the  surrounding  indurated  tissues 
and  secondarily  to  ligate  any  branches  that  are  given  ofi"  proximal  to 
this  ligature  and  if  necessary  to  loosely  religate  the  stump  itself  as  far 
from  its  origin  as  possible.  If  it  is  found  necessary  to  place  the  ligature 
on  the  bleeding  stump  so  close  to  the  external  carotid  as  to  preclude 
the  formation  of  a  proximal  clot,  then  the  external  carotid  itself  should 
be  exposed  and  a  ligature  placed  on  each  branch  and  on  the  trunk  at 
least  an  inch  from  the  bifurcation  in  the  hope  of  establishing  a  perma- 
nent clot  in  the  external  carotid  itself. 


Gunshot  Injuries  to  the  Brain.— Sw.wbery  (Am.  Jour.  Roctit., 
1921,  iii,  44o)  says  that  3  of  11  cases  reported  died.  Four  cases 
had  been  operated  upon,  the  foreign  bodies  remo\"ed.  Three  died 
from  meningitis,  giving  an  operative  mortality  of  7.")  i)cr  cent.  Of 
the  S  living  cases,  7  stiJI  have  foreign  bodies  in  th(>  brain  and  5  of 
these  have  .lacksonian  epileptic  attacks.  The  1  j)atient  who  lived, 
following  the  remo\al  of  the  foreign  body  has  had  no  convulsions. 
.Ml  the  cases  except  1.  however,  <'oinplain  of  headaches  or  vertigo. 
.\l)out  half  the  cases  ha\e  paresthesia  at  times  in  the  formerly  para- 
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lyzed  parts,  although  the  paralysis  itself  has  disappeared  in  most  of 
the  cases.  The  special  symptoms  are  due  to  the  traumatized  portion 
of  the  brain  through  which  the  foreign  body  has  passed  to  reach  its 
final  place.  

The  Value  of  the  Various  Methods  of  Bone  Grafting  Judged  by 
1930  Cases.— Mc^YILLIAMs  {Ann.  Surg.,  1921,  Ixxiv,  286)  says  that 
there  are  three  requirements  for  a  successful  bone  graft;  bridging 
of  the  defect;  size  and  type  capable  of  reestablishing  the  circulation 
and  stimulus  to  osteogenesis.  The  osteoperiosteal  method  offers  a 
very  large  area  of  raw  bone,  hence  it  is  to  be  preferred  to  all  other 
methods  of  grafting.  From  a  study  of  1930  bone  graftings  the  author 
concludes  that  the  bony  defect  should  be  filled  in  with  small  bone  chips 
and  on  one  or  two  aspects,  overlapping  the  ends  of  the  fragments, 
covering  in  the  bone  chips,  should  lie  placed  one  or  two  strips  of  perios- 
teum with  adherent  osseous  plaques,  taken  from  another  bone.  This 
method  is  applicable  to  large  as  to  small  bony  defects.  The  cause  of 
many  non-successes  is  due  to  ineffective  immobilization  or  to  undue 
curtailment  of  its  duration.  From  four  to  six  months'  immobilization 
is  ordinarily  required  for  complete  success.  There  is  sufficient  evidence 
to  prove  that  the  most  effectual  treatment  of  non-union  of  fractures  is 
bone-grafting.  Despite  some  opinions  to  the  contrary,  bone-grafting 
should  not  be  performed  in  infected  fields.  The  causes  of  failure  in  bone 
graftings  are  improper  methods  of  grafting,  suppuration,  insufficient 
immobilization,  fracture  and  dislocation  of  the  grafts,  and  atrophy  of 
the  ends  of  the  bone  to  be  grafted.  The  author  states  that  the  intra- 
medullary method  of  grafting  should  be  discarded. 


Old  Os  Calcis  Fractures.— Cotton  (Ann.  Surg.,  1921,  Ixxiv,  294) 
says  that  os  calcis  fractures  are  of  interest  because  they  give  so  large 
a  percentage  of  cripples  and  because  these  cripples  are  strong  men 
as  a  rule  in  youth  or  vigorous  middle  age.  The  author  judges  that 
total  disability  for  real  work  seems  to  be  the  fate  of  something 
like  one-third  to  one-half  the  cases.  He  lays  more  emphasis  upon 
remodelling  than  impaction  for  the  resulting  impaction  is  not  mechani- 
cally first-rate  as  a  rule.  The  treatment  essentially  has  been  developed 
with  the  idea  of  clearing  away  excess  bone,  on  the  outer  side,  removing 
spurs  and  limbering  up  joints  by  manipulation.  The  main  feattires  are 
similar  in  all  the  author's  cases — shortened  and  flattened  heel  which  is 
not  touched  in  the  repair  measure;  outward  dislocation  which  calls  for 
section  of  the  calcis  behind  the  post-astragular  junction— spurs  some- 
times outgrowths  from  an  original  fragment,  sometimes  newly  grown. 
They  are  removed  very  liberally  as  are  all  common  osteophytic  spurs. 
In  the  author's  crippled  cases  the  main  pathology  is  the  outward  broad- 
ening due  to  the  shoving  outward  of  the  peroneal  plate  of  bone  and  to 
bone  growth  behind  it  associated  with  loss  of  some  part  of  lateral 
motion  constantly.  The  fracture  is  a  crushing  fracture  with  irregidar 
cleavage  lines  and  unusually  massive  bone  replacement— a  broad 
shapeless  bone  which  has  lost  all  chance  of  rocking  under  the  astragulus. 
The  key  to  the  whole  question  is  doing  enough  surgery.  In  his  latter 
cases  he  has  cleared  away  all  excess  bone  deep  below  the  cortical  layer. 
In  doing  this  clearing,  he  cuts  across  the  post-astragular-calcaneal 
joint,  regardless  of  ligaments  and  of  joint  capsule. 
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A  Rapid  Method  for  Determination  of  Water-soluble  Vitamine  B.— 
Bermax  {Jour.  Am.  Med.  Assn.,  January  29,  1921)  prepares  the 
synthetic  medium  in  which  yeast  cells  are  to  be  grown  with  and  with- 
out the  water-soluble  vitamine  B  by  adding  saccharose  20  gm.,  ammo- 
nium sulphate  3  gm.,  calcium  chloride  0.25  gm.,  potassium  acid  phos- 
phate 3  gm.,  asparagin  3  gm.  and  magnesium  sulphate  0.25  gm.,  to 
distilled  water,  and  this  solution  is  made  up  to  1  liter.  This  is  then 
sterilized  at  10  pounds'  pressure  and  stored  in  the  refrigerator.  To 
30  cm.  of  this  synthetic  medium  in  a  graduate  is  added  1  c.c.  of  a 
Fleischmann  yeast-cake  measured  and  cut  as  1  by  1  by  1  cm.,  and  the 
whole  is  rubbed  up  with  a  glass  rod  until  a  complete  and  uniform 
suspension  has  been  obtained.  One-half  of  the  suspension  is  then  placed 
in  the  centrifuge  tube  graduated  in  tenths  of  a  cubic  centimeter  and 
the  other  half  is  poured  into  a  15  c.c.  centrifuge  tube  similarly  graduated. 
To  one  is  added  a  portion  of  the  vitamine-containing  solution,  measured 
out  into  amounts  of  from  0.1  to  0.5  c.c.  The  tubes  are  then  stoppered 
with  non-absorbent  cotton  and  incubated  at  body  temperature.  After 
twenty-four  hours  the  cotton  stoppers  are  withdrawn  and  the  yeast 
cells  thrown  down  in  an  ordinary  centrifuge  for  a  few  minutes.  An 
excess  of  growth  will  be  found  in  the  tube  containing  the  vitamine 
and  the  reading  can  be  compared  with  the  control  tube.  As  the  amount 
of  excess  growth  varies  directly  with  the  amount  of  vitamine  a  relative 
determination  of  this  substance  in  the  solution  or  in  permanent  uniform 
suspensions  is  practical.  This  relative  value  is  called  the  vitamine  B 
index,  and  it  is  obtained  per  cubic  centimeter  of  solution  by  this  equa- 
1  reading  of  vitamine  tube.  _  . 
'  amount  of  vitamine  solution  reading  of  control  tube 

necessary  first  to  render  the  milk  protein-free  by  the  method  of  Osborne 
and  Mendel.  

Stools  and  their  Relation  to  the  Feeding  in  Infants.— Grover 
{Jour.  Avi.  Med.  Assn.,  February  5,  1921)  recommends  that  the  stools 
be  examined  in  the  napkins  in  which  they  are  passed.  He  says  that 
the  high  protein  stool  is  the  result  of  a  small  proportion  of  fat  and  a 
high  proportion  of  protein  in  the  food  rather  than  to  too  much  protein, 
and  is  not  a  mark  of  indigestion.  Its  most  characteristic  feature  is 
the  shiny  surface  produced  when  the  tongue  depressor  is  passed  through 
it.  This  shine  must  be  differentiated  from  the  glistening  appearance 
of  mucus,  and  also  from  the  natural  moisture  of  all  freshly  passed  stools 
duo  to  the  water  content.  This  type  of  stool  is  dull  on  the  outside 
whore  the  napkin  touches  it.  The  most  typical  high  protein  stools  are 
produced  from  feedings  of  fat-free  milk,   undiluted  and  boiled  hard 
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for  three  minutes.  Besides  showing  the  gloss  they  are  very  smooth 
when  pressed  out  with  the  tongue  depressor.  They  also  appear  to  be 
transparent,  the  nap  of  the  cloth  being  visible  through  the  thin  part 
of  the  stool.  The  stools  are  a  shade  of  olive  green.  Soap  in  the  stool 
is  formed  from  the  neutral  i^'at  taken  by  the  baby  which  is  broken  down 
into  fatty  acids  which  readil\"  unite  with  bases  readily  accessible  in  the 
intestine.  The  form  of  fat  when  absorbed  by  the  intestine  is  soap  and 
possibly  also  fatty  acids.  The  intestine  absorbs  the  most  of  the  fatty 
acids  and  soap,  but  a  small  proportion  passes  out  as  a  stool.  If  the  fat 
in  the  formula  is  high  and  the  protein  is  low  there  will  result  a  typical 
soap  stool,  which  is  of  very  light  color.  Thej'  are  usually  dry  and  con- 
stipated and  rarely  average  more  than  two  a  day.  When  spread  out 
they  appear  smooth  and  dull.  The  granular  soap  stool  differs  from 
the  normal  soap  stool  in  that  the  siu-face  is  granular  when  spread 
out  with  the  stick.  The  granules  are  small  masses  of  soap  surrounded 
by  mucus.  They  may  be  very  minute  or  as  large  as  pin-heads.  The 
large  granules  are  macroscopic  but  are  also  small  fat  curds  surrounded 
by  mucus.  Starches  in  the  stool  are  readily  stained  by  the  use  of  iodine 
or  Lugol's  solution.  The  particles  of t  undigested  starch  .stain  blue  or 
black.  Stools  containing  much  fermented  starch  are  loose,  acid,  light 
brown,  contain  mucus  and  excoriate  the  buttocks.  This  t\-pe  of  stool 
is  most  likely  to  be  found  in  babies  ha\ing  indigestion  from  certain 
of  the  proprietary  foods.  Indigestion  of  sugar  presents  no  typical  stool. 
They  are  frequent,  very  acid,  excoriating  and  ^•ery  watery.  The  solid 
parts  are  usually  full  of  small  air-bubbles  formed  by  the  chemical 
decomposition.  These  stools  are  usually  green  and  those  from  maltose- 
dextrin  preparations  are  usually  brown,  while  those  from  sucrose  or 
lactose  fermentation  are  green. 


Mental  Disorders  in  Children  Following  Epidemic  Encephalitis.— 
Leahy  and  Saxds  (Jour.  Am.  Med.  AssJi.,  February  5,  1921)  report 
SLX  cases  varying  in  age  from  five  to  fourteen  years.  Of  these  four  were 
boys  and  two  girls.  Their  mental  status  was  characterized  by  purpose- 
less, impulsive  motor  acts,  marked  irritability,  definite  attention  dis- 
orders, distractibility  and  changing  variable  mood,  inadequate  and 
inconsistent  emotional  reactions,  marked  insomnia,  and  in  two  cases 
precocious  sexual  feelings  and  intense  eroticisms.  The  writers  believed 
that  these  mental  disorders  can  best  be  explained  on  a  purely  physical 
basis.  While  there  Avas  no  pathological  material  upon  which  their 
opinion  was  based,  reasoning  by  analog\-  from  cases  which  showed 
similar  lesions,  such  as  are  seen  in  true  African  sleeping  sickness,  in 
general  paralysis  and  in  subacute  infections  of  the  brain  tissue,  they 
arrived  at  this  conclusion.  The  replacement  of  the  destroyed  tissue 
by  neuroglia  scar  tissue  acts  as  a  stimulating  and  undoubtedly  as  an 
irritating  agent  to  the  rest  of  the  nerve  tissue.  They  fiirther  believe 
that  the  resolution  of  the  mesodermic  inflammatory  reaction  takes 
place  over  a  relatively  prolonged  period  and  causes  considerable  irrita- 
tion to  the  remaining  relatively  normal  nerve  cells.  The  irritation  to 
the  cell  bodies  results  in  the  function  of  these  cells  with  the  production 
of  the  usual  effects  of  the  functions  of  such  cells.  Thei'e  are,  as  a  result, 
l)0th  sensory  and  motor  disturbances  and  marked  conduct  disorder. 
The  patients  may  be  in  the  chronic  stage  of  the  disease,  but  this  is  prob- 
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aV)ly  not  the  case,  l)ecause  the  jxitients  physically  showed  no  evidence 
of  any  disease  process  and  all  somatic  manifestations  of  disease  processes 
were  absent. 

Periodic  Vomiting  with  Acetonemia.— Marfan  (Arch,  dc  vied,  des 
enf.,  January,  1921)  says  that  the  recurring  attacks  may  occur  at 
intervals  of  weeks,  months  or  years  and  that  there  is  no  regularity  about 
their  occurrence.  This  condition  was  first  described  by  Gruere  in  1840, 
but  the  author  claims  that  he  was  the  first  to  call  attention  to  the 
acetonemia  in  1901.  He  pointed  out  a  familial  tendency  and  that  this 
vomiting  with  acetonemia  may  occur  in  the  course  of  some  other 
malady  and  thus  obscure  the  diagnosis.  He  claims  that  the  primary 
cause  is  not  in  the  alimentary  tract  but  in  some  primary  metabolic 
disturbance  which  causes  the  acetonemia.  In  the  few  cases  that  have 
come  to  autopsy  the  fatty  degeneration  of  the  liver  and  other  signs  of 
violent  acute  intoxication  resembled  those  of  chloroform  poisoning. 
d'Oelsnitz  found  four  children  in  one  family  with  periodic  vomiting 
with  acetonemia.  Two  of  these  died  in  these  attacks.  The  author 
himself  had  three  patients  who  had  been  under  observation  for  more 
than  ten  years  who  never  had  more  than  one  typical  attack.  BetAveen 
the  ages  of  two  and  six  the  attacks  are  most  frequent  and  most  severe. 
After  six  years  the  frequency  and  intensity  decline  and  the  age  of 
twelve  years  seems  to  be  the  final  limit.  Among  sixty  adults  known  to 
have  had  periodic  vomiting  with  acetonemia  in  childhood  four  have 
attacks  of  migraine,  two  young  women  have  had  attacks  of  gall-stone 
colic  after  marriage  and  one  man  developed  diabetes.  During  the 
attacks  the  urine  contains  large  amounts  of  ketone  bodies,  but  during 
the  intervals  the  urine  is  normal.  The  attacks  of  vomiting  may  alter- 
nate with  attacks  of  asthma  or  with  transient  fever  or  sometimes  with 
somnolence  with  pronounced  acetonemia  or  with  convulsions,  with 
stupor  and  sometimes  with  meningitic  symptoms.  One  child  of  eighteen 
months  developed  convulsions  after  the  attack  of  vomiting  with  som- 
nolence or  coma  lasting  for  a  week  and  leaving  a  flaccid  paralysis  for 
over  a  month.  This  child  later  had  a  recurrence  of  the  vomiting  with 
acetonemia. 

Statistics  on  the  von  Pirquet  Reaction.— Gittings  and  Donnelly 
(Arch.  Pcd.,  February,  1921)  reviewed  twenty-seven  cases  foimd  to  be 
tuberculosis  at  autopsy.  Sixteen  of  these  had  positi\e  von  Pinpiet 
reactions  and  eleven  had  given  negative  reactions.  They  say  that  the 
clinical  designation  of  generalized  tuberculosis  with  meningitis  depends 
upon  the  terminal  meningeal  infection.  Generalized  tuberculosis  with- 
out meningitis  usually  is  diagnosed  as  a  pulmonary  disease  because  of 
the  extent  of  the  inilmonary  involvement.  Since  the  tuberculin  test 
is  of  clinical  value  only  in  the  first  year  or  two  of  life  and  the  s])Utuin 
is  difficult  to  obtain  there  is  justification  of  error.  The  distinction 
l)etween  infantile  atrophy,  chronic  gastro-enteritis  and  non-tuberculous 
bronchopneumonia  on  the  one  hand  and  pulmonary  tubercidosis  on 
the  other,  may  be  extremely  diflicult  in  the  presence  of  a  negative  tuber- 
culin test.  The  margin  of  error  should  be  reduced  by  repetition  of  the 
test.  Unless  the  history  and  course  be  characteristic  of  the  type  the 
possibility  of  tuberculous  spondylitis  should  always  be  considered  in  the 
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(lirtVrential  diagnosis  of  a  spinal  paralysis.  This  scries  demonstrates 
the  high  percentage  of  tuhereuh^vis  infection  and  the  comparatively  low 
incidence  of  recognizal)le  clinical  tuberculosis  in  children.  It  is  to  he 
emphasized  that  there  should  be  more  than  one  repetition  of  the  von 
Pirquet  test  if  the  first  is  negative. 
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Nitrous  Oxid-oxygen  Analgesia  and  Anesthesia  in  Normal  Labor 
and  Operative  Obstetrics.  — Dax forth  (Pennsylvania  Mrd.  Jour., 
March,  1921,  p.  383)  gives  his  experience  in  1700  cases  of  labor  in 
which  nitrous  oxide  has  been  used.  At  the  beginning  of  the  second 
stage  of  labor  the  administration  of  gas  is  begun.  In  multipanv  it  is 
usually  begun  a  little  before  the  beginning  of  the  second  stage,  and  this 
may  be  done  with  primipanv  who  l)ear  pain  badly.  A  mask  is  placed 
o\er  the  face  and  the  patient  instructed  to  breathe  deeply  and  rather 
quickly.  Usually  from  three  to  eight  respirations  are  needed  to  get 
the  effect  of  the  gas.  In  some  instances  gas  is  given  throughout  the 
length  of  the  pain.  If  the  anesthetist  watches  the  patient  it  can 
readily  be  ascertained  how  many  inhalations  are  needed  to  produce  an 
effect,  and  this  can  be  gi\en  throughout  the  labor.  When  once  the 
patient  feels  the  effect  of  the  gas  the  mask  can  be  removed  and  the  relief 
from  pain  will  continue  throughout  the  length  of  the  uterine  con- 
traction. It  is  important  that  the  gas  should  be  given  immediately 
when  the  pain  begins.  If  the  pain  becomes  severe  gas  will  not  give 
complete  relief.  The  percentage  of  ox\'gen  added  to  nitrous  oxide  varies 
from  five  to  fifteen,  according  to  the  necessity  of  each  individual  patient. 
The  average  percentage  varies  from  five  to  eight.  Before  delivery 
patients  do  not  rebreathe  the  gas.  It  is  w-ell  to  keep  the  patient  under 
a  condition  of  analgesia  and  not  to  let  her  pass  into  the  anesthetic  state. 
Should  the  latter  be  present  struggling  is  much  more  likely  to  occur. 
If  the  proper  percentage  of  oxygen  is  added  cyanosis  will  be  avoided. 
.\t  the  moment  of  expulsion  it  is  well  to  add  a  small  quantity  of  ether 
during  the  last  three  to  five  pains.  This  relaxes  the  mu.scles,  decreases 
to  some  extent  the  violence  of  uterine  action,  which  makes  it  more  easy 
to  control  the  passage  of  the  head  and  prevent  laceration.  Under  this 
episiotomy  can  readily  be  performed  without  inflicting  pain.  Just  at 
the  moment  of  expulsion  the  patient  should  be  made  completely  un- 
conscious with  ether,  from  which  she  will  ciuickly  arouse.  The  adminis- 
tration of  gas  or  ether  is  not  a  matter  for  an  untrained  person.  Experi- 
ence shows  that  analgesia  is  more  difficult  to  secure  and  maintain  than 
is  anesthesia  and  that  experience  and  training  are  necessary  for  both. 
When  analgesia  is  properly  produced  it  does  not  tend  to  lessen  the  vigor 
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or  freciuency  of  the  pains;  when  anesthetics  are  skilfully  administeretl 
during  the  second  stage  of  labor  the  uterus  often  acts  very  ^•ig•orously 
and  efficiently  because  relieved  of  the  depressing  influence  of  suffering. 
Consciousness  need  not  be  lost  and  the  patient  may  assist  very  greatly 
by  spontaneous  effort.  When  the  patient  is  nervous  and  excited  and 
helping  herself  not  at  all  the  administration  of  gas  often  has  a  most 
happy  effect.  Even  if  the  patient  does  not  deliver  herself,  by  its  use 
she  may  carry  on  to  the  point  where  a  simple  forceps  operation  is  all 
that  may  be  needed.  The  use  of  gas  during  labor  prevents  exhaustion 
and  patients  recover  very  much  more  rapidly  after  confinement  and 
with  much  less  nervous  prostration  than  if  suffering  is  not  relieved. 
The  writer  believes  that  the  danger  of  postpartum  hemorrhage  is 
lessened  by  gas  anesthesia.  The  uterine  muscle  is  not  relaxed  as  much 
under  gas  as  where  more  complete  anesthesia  is  obtained.  In  toxic 
cases  it  is  thought  of  great  advantage  to  avoid  the  irritating  effects  of 
ether  and  chloroform  upon  the  organs  of  secretion.  The  writer  has 
been  unable  to  observe  complications  on  the  side  of  the  child  arising 
from  the  use  of  gas  in  labor.  Cyanosis  has  been  no  more  frequent 
than  before  gas  was  used.  In  reviewing  a  little  over  530  labors  there 
were  17  cases  in  which  the  child  was  lost.  Nine  died  shortly  after  birth, 
eight  were  stillborn.  Of  the  nine,  six  were  premature,  from  six  to  eight 
months;  one  was  one  of  a  pair  of  twins  and  the  other  stillborn.  One 
of  the  premature  children  born  at  seven  months  had  also  a  cleft  palate. 
Another  li\'ing  for  a  part  of  the  day  had  a  congenital  heart  lesion. 
Another  had  at  birth  an  abdominal  tumor,  which  turned  out  to  be  an 
enormously  large  bowel.  Autopsy  showed  there  was  an  obstruction  of 
the  sigmoid  due  to  a  peritoneal  band  caused  by  peritonitis  which  had 
occurred  before  birth.  The  mother  had  a  severe  attack  of  influenza 
during  the  pregnancy.  In  the  case  where  pregnancy  was  complicated 
by  a  large  fibroid  in  the  lower  uterine  segment  Cesarean  section  was 
performed,  the  child  dying  two  days  after  birth  from  an  unknown  cause. 
This  mother  had  no  gas  as  the  section  was  performed  under  ether. 
Among  the  stillborn  children  one  had  s^^jhilis;  another  was  one  of  a 
pair  of  premature  twins — one  was  lost  because  the  cord  prolapsed, 
although  version  was  done  at  once  in  the  effort  to  save  the  child.  There 
were  two  deaths  among  infants  occurring  in  difficult  high  forceps  delivery 
under  ether,  and  there  was  one  other  fetal  death,  an  anencephalic 
monster. 

In  operative  obstetrics  the  problem  is  very  different.  Analgesia 
is  rarely  indicated,  while  surgical  anesthesia  is  needed  in  all  cases. 
Gas  anesthesia  is  useful,  when  skilfully  administered,  in  operative  cases. 
It  is  not  sufficient  to  give  its  administration  into  the  hands  of  an 
obstetrical  nurse  untrained  in  anesthesia  or  some  other  untrained 
person.  Even  for  surgical  anesthesia  the  writer  believes  there  is  no 
anesthetic  which  is  safer  or  more  satisfactory  within  its  proper  field  of 
use  than  nitrous  oxide.  When  improperly  given  there  is  none  more 
unsatisfactory  and  also  to  some  extent  dangerous.  So  far  as  apparatus 
is  concerned  none  is  perfectly  satisfactory.  None  of  these  machines 
.seem  to  l)e  based  on  a  knowledge  of  the  physiology  of  the  circulation 
and  respiration.  Under  these  conditions  it  is  not  strange  that  inexperi- 
enced persons  often  fail  in  producing  good  anesthesia.  Primary 
jxTineal  repair   is   probably  the   most  frequent  surgical   operation  in 
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obstetrics.  Gas  anesthesia  is  useful  for  this  and  rebreathing  may  be 
practised  if  necessary.  A  little  ether  may  be  added  should  occasion 
arise.  It  is  sometimes  difficult  in  these  repair  operations  to  keep  the 
patient  quiet  because  profound  anesthesia  is  not  needed,  and  with  less 
the  patient  may  become  restless  and  struggling.  Nitrous  oxide  allows 
the  patient  to  wake  with  little  or  no  nausea  and  does  not  tend  to  relax 
the  uterus.  In  the  low  forceps  operation  anesthesia  by  gas  has  been 
found  sufficient.  If  relaxation  is  not  satisfactory  ether  may  be  added. 
The  writer  induces  labor  by  means  of  a  dilating  bag.  Xausea  is  usually 
avoided  by  using  gas,  especially  if  the  patient  is  given  no  breakfast 
on  the  morning  of  the  day  in  which  the  induction  of  labor  begins.  The 
writer  uses  bags  to  induce  labor  and  would  even  give  the  patient 
analgesia  for  this  manipulation.  He  believes  that  when  a  patient  is 
perfectly  conscious,  if  she  has  got  self-control  she  can  sometimes  aid 
somewhat  in  this  process.  In  incomplete  abortion,  curetting  or  packing 
may  well  be  done  under  gas,  and  there  is  usually  no  difficulty  in  control- 
ling the  patient.  For  version  the  writer  would  rely  upon  ether,  as 
considerable  relaxation  of  the  uterus  is  required.  For  Cesarean  section 
the  writer  has  used  gas,  with  special  success  in  eclamptic  or  toxic 
patients,  as  he  believes  the  organs  of  elimination  are  less  damaged  than 
with  ether  or  chloroform.  Believing  that  an  anesthetic  which  would 
dissolve  fatty  acids  would  injure  a  toxic  patient  the  writer  has  used  gas 
for  some  time.     In  this  administration  special  care  is  necessary. 

Cyanosis  must  be  avoided,  as  otherwise  the  child  will  be  injured,  while 
the  patient  must  be  sufficiently  asleep  to  permit  manipulation.  "When 
the  abdominal  wall  is  completely  relaxed  there  is  danger  that  the  bowel 
may  be  extruded.  He  does  not  believe  that  a  preliminary  injection  of 
morphin  is  necessary  in  these  cases,  and  he  has  found  that  the  uterus 
contracts  better  during  Cesarean  section  under  gas  than  under  ether. 
Cases  in  which  the  patient  is  in  a  very  bad  condition  and  in  which  the 
uterus  must  be  quickly  emptied  are  difficult  to  manage.  Such  an 
instance  would  be  the  pernicious  vomiting  of  early  gestation,  where  the 
patient  is  highly  toxic.  If  the  pregnancy  is  advanced  to  two  and  a  half 
or  three  months  the  writer  would  perform  anterior  vaginal  hysterotomy 
under  gas,  and  has  seen  nothing  but  good  results.  The  writer  does  not 
l)elieve  our  methods  of  analgesia  and  anesthesia  ideal,  but  his  experience 
has  shown  that  at  present  gas  is  a  most  valuable  agent  for  some,  at  least, 
of  the  suffering  which  occurs  in  parturition.  He  believes  that  it  in- 
jures the  organs  of  elimination  little  if  at  all.  He  would  not  neglect 
methods  of  general  attention,  which  often  help  the  patient  to  bear  the 
sufiFering  of  the  first  stage  of  labor.     The  value  of  morphin  given  by  j 

hypodermic  injection  has  long  been  recognized.     \Yhile  the  writer  has  11 

had  good  results  in  the  use  of  gas  he  does  not  believe  that  ether  can  be 
entirely  discarded.  Gas  does  not  secure  great  muscular  relaxation, 
and  the  attempt  to  do  this  will  be  followed  by  disappointment.     Too  i 

much  has  been  claimed  for  gas  anesthesia  and  bad  results  have  some-  T 

times  occurred.  When  gas  does  not  obtain  relaxation  sufficiently  ether 
must  be  added;  and  if  a  considerable  quantity  be  required  the  results 
are  not  always  satisfactory.  The  value  of  a  skilled  administrator 
cannot  be  overestimated.  In  discussion  the  point  was  brought  out  that 
just  before  the  child  is  bom  it  is  well  to  give  pure  oxygen  only  for  a 
few  moments.     This  seems  to  avoid  anv  tendencv  to  cvanosis  in  the 
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infant.  Respiration  is  established  more  slowly  in  the  child  after  this 
procedure,  but  ultimately  the  child  will  breathe  well.  The  same  thing 
may  be  done  in  Cesarean  section  at  the  moment  when  the  uterus  is 
incised  and  the  child  delivered.  So  also  patients  who  have  received 
morphin  before  operation  will  benefit  by  pure  oxygen.  Cases  of 
eclampsia  are  also  l^enefited  by  this  method.  In  forceps  cases  the 
operator  must  be  careful  not  to  begin  traction  with  the  forceps  before 
the  patient  is  completely  relaxed.  If  the  effort  to  extract  the  child  is 
begun  too  soon  no  aid  is  secured  from  the  uterus. 

While  the  reviewer  has  had  an  experience  similar  to  that  of  Danforth 
in  many  respects,  he  has  also  been  led  to  believe  that  in  highly  toxic 
patients  gas  is  a  very  dangerous  remedy.  In  these  patients  the  action 
of  the  heart  is  greatly  disturbed  and  the  second  sound  may  be  largely 
lessened  or  even  abolished.  Gas  is  sometimes  rapidly  fatal  to  such  a 
patient.  The  safest  anesthetic  for  use  in  all  the  reciuirements  of 
obstetric  practice  is  ether  and  oxygen.  If  these  are  combined  by  an 
experienced  anesthetist  the  reviewer  has  seen  no  emergency  in  obstetric 
practice  which  could  not  safely  l)e  met  by  such  anesthesia  skilfully 
given. 
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Radiotherapy  of  Fibroids.— Until  within  the  most  recent  past  the 
treatment  of  fibroids  has  been  exclusively  surgical  and  the  results 
achieved  haAe  l)een  eminently  satisfactory.  Every  decade  has  seen  a 
material  reduction  in  the  mortality  after  operations  for  fibroids,  but 
even  in  the  hands  of  excellent  surgeons  there  is  yet  an  average  mortality 
of  from  .3  to  5  per  cent,  and  if  we  consider  all  the  cases  operated  upon 
we  would  probably  find  a  considerably  higher  percentage.  Contrast 
with  this  the  fact  that  radiotherapy  has  a  mortality  of  zero.  To  be 
sure  the  word  "cure"  means  something  different  in  the  two  methods, 
according  to  Gellhorn  (Jour.  Missouri  Sfatc  Med.  Assn.,  1921,  xviii, 
220),  who  calls  attention  to  the  fact  that  we  obtain  a  cure  after  opera- 
tion if  we  remove  the  fibroid  and  the  patient  survives  and  is  well  there- 
after. In  radiotherapy,  on  the  other  hand,  we  aim  at  only  a  rlinicol 
cure,  that  is  to  .say.  the  object  to  be  accomplished  is  attained,  if  the 
menorrhagia  caused  by  the  fil)roid  either  ceases  altogether  or  only  a 
scant.\  or  infre(|uent  menstrual  flow  ensues.  Furthermore  a  reduction 
ill  the  si/c  of  the  tumor  is  a  ])art  though  not  an  essential  one.  of  the 
clinical  cure  after  radiothera])y.     With   these  definitions  in  mind  wc 
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must  approach  the  statistics  thus  far  published.  Mauy  thousands  of 
oases  of  fibroids  havo  ah'cady  l)een  treated  with  radium  or  the  roent^^eii 
rays,  and  the  results  ol)tained  show  on  the  whole  a  marked  similarity. 
In  order  not  to  (juote  too  many  fijjures,  the  author  mentions  the  eollec- 
ti\e  statistics  of  2982  cases  of  fibroids  treatefl  with  the  roentgen  rays, 
in  which  there  were  9.5.6  per  cent  cures  and  4.4  per  cent  failures.  In  944 
fibroids  treated  with  radium  there  were  94.4  per  cent  cures  and  .5.6 
per  cent  failures.  These  statistics  take  into  consideration  the  results 
obtained  in  various  parts  of  the  world,  and  they  include  the  cases  in 
which  the  technic  had  to  be  first  acquired  as  well  as  those  in  which  the 
technic  had  attained  its  present  state  of  refinement.  If  only  the  latter 
kind  were  talnilated,  Gauss  and  Friedrich  found  that  in  42.5  fibroids 
roentgen-ray  treatment  yielded  98. 4  per  cent  cures  and  had  only  1.6 
per  cent  failures,  and  exactly  the  same  result  was  obtained  in  .372 
fibroids  treated  with  radium.  It  is  important  to  remember  that  this 
type  of  treatment  must  not  be  given  to  fibroids  which  extend  above  the 
umbilicus.  Large  pedunculated  subserous  or  submucous  fibroids  are 
likewise  unsuited.  In  these  three  categories  radiotherapy  may  produce 
a  necrosis  of  the  tumors.  Cervical  fibroids  are  refractory  to  radio- 
active treatment.  Rapidly  growing  fibroids  suggestive  of  sarcomatous 
degeneration,  suppurating  or  gangrenous  fibroids,  or  those  in  which 
any  other  form  of  degeneration  has  taken  place,  are  to  be  operated  upon, 
likewise  those  associated  with  carcinoma  of  the  uterus.  Fibroids 
pressing  heavily  upon  the  l>ladder  or  rectum  had  better  be  removed 
surgically.  It  is  important,  therefore,  to  carefully  select  the  cases 
which  are  to  be  radiated,  since  the  man  who  administers  radiotherapy 
indiscriminately  disregards  the  best  interests  of  his  patients  as  much 
as  the  man  who  adheres  exclusively  to  surgery. 


Observations  on  Ectopic  Gestation.— Any  series  of  307  cases  of 
ectopic  pregnancy  must  be  of  interest  to  the  gynecologist  but  when,  in 
addition  to  its  size,  such  a  series  occurs  in  the  practice  of  and  is  analyzed 
by  such  a  surgeon  as  Polak  {Ant.  Jour.  Ohst.  and  Gyiuc,  1921,  ii,  280), 
it  must  of  necessity  contain  much  of  practical  importance.  His  experi- 
ence has  shown  that  clinically  all  ectopics  fall  into  two  general  classes: 
(1)  Those  which  may  lie  classed  as  in  the  non-tragic  stage,  with  a  pulse 
distinctly  countable  of  100  or  under  with  a  systolic  pressure  of  100  or 
over  and  a  hemoglobin  of  60  per  cent  or  more.  In  this  class  there  were 
203  cases.  (2)  And  those  in  the  tragic  stage  pulseless  at  the  wirst,  with 
a  blood  pressure  below  90,  a  hemoglobin  under  .50  and  definite  signs  of 
internal  hemorrhage  and  collapse.  In  this  class  there  were  36  cases. 
The  analysis  of  this  series  shows  that  ectopic  pregnancy  occurs  most 
frequently  where  there  is  a  congenital  anomaly  or  a  previous  inflamma- 
tion of  the  tube,  in  the  woman  who  gives  a  history  of  premenstrual 
dysmenorrhea.  Like  other  pregnancies,  there  is  a  period  of  amenorrhea 
or  an  attempt  at  menstrual  .suppression,  but  becau.se  of  the  unstable 
position  of  the  ovum  owing  to  the  imperfectly  developed  tubal  decidua 
and  erosion  of  the  ovum  into  the  underl\-ing  muscle  and  venous  radicles, 
bleeding  takes  place  into  the  decidua  and  produces  such  ovular  unrest 
as  to  cause  tubal  distention  and  peristalsis  which  Is  evidenced  by  colicky 
pains  and  uterine  bleeding.  The  bleeding  into  the  decidua  plus  the 
growing  ovum  distends  the  tul)e  and  causes  the  soreness  and  tenderness 
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over  the  region  of  the  distended  gestation  sac.  The  relation  of  the  physi- 
cal signs  to  the  pathology  is  still  more  striking  and  constant,  as  was 
shown  by  the  study  of  this  series.  The  uterus  is  enlarged,  because  it 
contains  a  deciduum  which  was  prepared  in  anticipation  for  the  reception 
of  the  ovum.  This  sign  could  be  definitely  demonstrated  in  all  of  the 
ectopic  pregnancies  of  eight  weeks  or  over.  The  cer\'ix  is  soft,  due  to 
the  congestion  consequent  upon  pregnancy.  This  symptom  is  variable 
and  is  of  no  diagnostic  importance.  It  was  noted  in  a  very  few  of  the 
cases.  Bimanual  examination  shows  that  the  uterus  does  not  have 
the  usual  characteristic  diagnostic  sign  of  pregnancy,  i.  e.,  the  elasticity 
of  the  median  portion  of  the  anterior  wall  and  the  compressibility  of  its 
isthmus.  The  absence  of  these  changes  in  consistency  is  due  to  the  ab- 
sence of  the  growing  ovum  in  the  uterus,  which  though  it  is  enlarged,  is 
not  changed  in  shape  or  consistency  except  for  the  slight  softening  of 
the  cervix  which  is  not  constantly  present.  The  cerWx  is  exquisitely 
sensitive  to  motion.  This  is  shown  by  palpation  and  is  due  to  the  peri- 
toneal irritation  from  the  blood  which  gravitates  from  the  end  of  the 
tube  or  through  the  tubal  wall  because  of  its  porosity  and  finally  to 
the  prol^apse  of  the  tubal  mass  into  the  cul-de-sac.  This  reaction  of  the 
peritoneum  covering  the  utero-sacral  ligaments  makes  them  sensitive, 
hence  anything  which  moves  these  sensitive  bands  will  cause  exquisite 
pain.  This  sign,  pain  on  movement  of  the  cervix,  was  present  in  all 
of  the  cases  in  this  series.  In  considering  the  proper  treatment  of  ectopic 
pregnancy,  it  should  be  remembered  that  primary  rupture  of  the  tube 
is  not  usually  serious  nor  fatal.  Less  than  1  per  cent  bleed  to  death, 
3  out  of  307  cases  in  this  series  from  the  primary  rupture,  as  the  usual 
erosion  goes  through  an  arterial  twig,  and  not  the  main  vessel.  Bleeding 
continues  until  the  blood  pressure  falls,  a  clot  forms  and  the  lileeding 
ceases.  The  patient  reacts,  feels  well  for  a  day  or  two,  and  then  a 
secondary  rupture  occurs  and  the  doctor  who  has  treated  her  for  indi- 
gestion has  missed  the  psychological  moment  to  do  the  operation  in 
the  non-tragic  stage.  Polak's  experience,  and  it  has  not  been  incon- 
siderable, teaches  him  that  the  best  time  to  operate  is  after  a  reaction. 
This  is  shown  by  the  slower  pulse  and  gradual  increase  of  blood  pressure. 
Almost  all  of  these  patients  will  come  back  with  rest  and  morphine. 
He  gives  them  an  initial  dose  of  I  grain  and  \  grain  every  three  hours, 
reducing  the  respirations  to  eight  or  twehe,  and  he  has  yet  to  see  a 
case  which  has  not  reacted  and  become  a  safe  operable  risk  under  this 
treatment.  Xo  saline  is  used  until  after  the  operation,  then  never  by 
infusion.  Blood  transfusion  is  preferable  when  the  vessel  has  been 
tied,  never  before;  but  it  is  indicated  during  the  procedure  in  severe 
cases.  The  operation  consists  in  properly  nMuoving  the  tube  without 
interfering  with  the  collateral  circulation  of  the  ovary.  This  can  only 
be  done  by  indix  idual  ligation  of  the  vessels  in  the  mesosalpinx,  not  by 
mass  ligature,  .\fter  the  tube  is  removed,  the  (nary  is  suspended  by 
suture  of  the  infundibulo-pelvic  ligament  to  the  round  ligament  and  the 
raw  surface  at  the  top  of  the  broad  ligament  peritonealized  by  whipping 
the  mesosalpinx  and  round  ligament  together.  It  is  only  possible  by 
waiting  for  reaction  from  shock  to  select  the  time  for  operation,  then 
we  can  gi\-e  the  woman  her  best  chance  both  as  to  mortality  and  nior- 
biditv. 
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Ocular  Syphilis  in  the  Second  Generation.— Sidler-Huguemx 
(Klin.  Moudt.shl.  f.  Auqrnhh.,  January.  1921,  p.  -14)  discusses  the  ques- 
tion of  the  transmissibility  of  syphilis  from  grandparents  to  their 
grandchildren— a  long-standing  subject  of  controversy;  the  proof  of 
such  transmissibility  is  extremely  difficult  if  Finger's  requirements  are 
to  be  satisfied,  namely,  (1 )  undoubted  hereditary  syphilis  must  be  present 
in  the  first  generation;  (2)  acquired  syphilis  in  the  father  and  mother 
of  the  first  generation  must  be  absolutely  excluded;  (3)  the  specific 
affections  in  the  second  generation  must  be  indubitably  of  the  form  of 
inherited  syphilis.  The  author  considered  it  preferable,  from  the  stand- 
point of  practice,  to  limit  his  researches  to  an  exhaustive  examination 
of  all  the  children  born  of  parents  clearly  affected  with  hereditary 
S3"philis;  it  is  precisely  in  the  domain  of  ophthalmology  that  the  most 
certain  results  are  attainable  in  the  detection  of  hereditary  syphilis 
(parench\Tnatous  keratitis  with  90  per  cent  of  specific  origin,  t\-pical 
alterations  of  the  fundus).  The  author's  material  consisted  of  250 
cases  encountered  in  the  course  of  thirty  years  in  the  Children's  Hos- 
pital of  Zijrich.  Of  these  250  cases  he  has  been  able  to  trace  50  couples, 
one  of  whose  members  belonged  to  the  above  250  cases;  36  of  these 
couples  had  children  (only  65  all  told)  and  14  couples  (28  per  cent) 
had  none.  That  the  number  of  families  belonging  to  the  250  cases 
above  mentioned  was  so  small  is  due  to  the  fact  that  the  subjects  almost 
in  their  entirety  belonged  to  the  floating  laboring  population  and  that 
a  precocious  mortality  of  about  50  per  cent  exists  in  these  cases;  more- 
over, the  su^^"ivo^s,  frequently  invalids,  do  not  ordinarily  marry  and 
that  their  fecundity  is  very  low.  First,  among  the  50  couples,  27  (5 
without  children)  mothers  were  affected  with  hereditary  syphilis;  these 
22  couples  had  44  children.  Second,  in  the  same  series  23  fathers  (9 
sterile)  were  affected  with  hereditary  syphilis;  the  entire  number  of 
children  was  17;  thus  the  genital  apparatus  in  the  male  appears  more 
vulnerable  than  in  the  female.  The  Wassermann  was  negative  in  all 
the  children  of  both  the  above  categories  and  the  examination  of  the 
skeletons  by  the  roentgen  rays  revealed  but  a  single  anomaly;  the  latter 
belonged  to  the  first  group.  Among  the  anomalies  not  stricily  specific 
the  reporter  found  2  cases  of  strabismus,  3  of  rickets  and  1  of  tubercu- 
losis; these  dystrophies  may  as  well  be  ascribed  to  faulty  hygiene  and 
defective  alimentation.  The  one  doubtful  case  is  uncertain,  for  while 
the  mother  presented  undtnibted  manifestations  of  hereditary  .syphilis, 
the  father  gave  an  uncertain  Wassermann.  Finger's  postulate  is  accord- 
ingly not  realized  in  this  case.     From  these  researches  the  high  per- 
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centage  of  sterile  marriages  is  very  striking,  particularly  when  it  is  the 
husband  who  is  the  subject  of  hereditary  disease.  Eight  mothers  at 
the  time  of  conception  and  during  the  early  months  of  pregnancy  pre- 
sented severe  and  indubitable  signs  of  hereditary  syphilis ;  their  fourteen 
children  showed  no  specific  stigmata  whatever.  The  author  draws  the 
conclusion  that  parents  affected  with  hereditary  syphilis  will  have  none 
or  few  children,  but  that  the  latter  will  in  all  probability  be  healthy; 
nevertheless,  when  an  individual  affected  with  hereditary  syphilis  con- 
templates marriage  it  would  be  in  order  to  subject  him  to  energetic 
specific  treatment  prior  to  that  event;  if  it  be  the  prospective  husband, 
there  is  absolutely  no  danger  of  the  transmission  of  syphilis. 


The  Eye  of  the  Aged.— Monauni  (Arch,  (rophthal.,  March,  1921, 
p.  ISO)  contributes  a  study  of  the  senile  eye;  the  reporter  concludes 
that  such  lesions  may  be  reduced  to  the  following  types:  Fatty 
and  calcareous  degeneration,  decrease  of  the  elastic  elements  and 
increase  of  hyaline  substance.  Fatty  degeneration  affects  all  the 
ocular  tissues,  especially  the  fibrous  and  vascular  tunics  as  well  as  the 
refracting  media;  it  attains  its  maximum  in  the  sclera,  the  ciliary  body 
and  vitreous  humor.  Calcareous  degeneration  is  more  general  in  the 
posterior  segment  of  the  sclera,  in  the  stroma  of  the  ciliary  body  and 
in  the  vitreous,  especially  its  anterior  segment.  The  fats  of  the  senile 
eye  are,  for  the  most  part,  constituted  by  cholesterin;  to  a  less  degree 
by  the  neutral  fats.  It  is  only  in  the  vitreous  bodies  of  the  choroid  that 
phosphatic  compounds,  saturated  and  non-saturated,  are  met  with. 
The  alterations  of  the  elastic  fibers  consist  in  rarefaction  of  the  elastic 
meshes,  narrowing  of  the  fil)ers  and  hyaline  degeneration.  Rarefaction 
and  narrowing  of  the  fil)ers  affect  all  the  ocular  tissues  as  well  as  the  optic 
nerve;  these  changes  predominate  in  the  cornea  and  sclera.  In  the 
cornea  the  anterior  and  posterior  limiting  membranes  are  affected  with 
hyaline  degeneration;  the  same  is  the  case  with  the  elastic  fibers  of  the 
periphery,  the  choroidal  vitreous  lamina,  capsule  of  the  lens  and  very 
probably  also  the  zonula  and  the  large  fibers  of  the  vitreous  body;  the 
latter  constantly  show  numerous  crystals  of  variable  chemical  composi- 
tion. In  the  explanation  of  the  pathogeny  of  the  arciis  ftrnili.s,  l)esides 
fat,  account  must  be  taken  of  the  alterations  of  the  elastic  tissue  of  the 
periphery  of  the  cornea,  and  especially  also  of  hyaline  degeneration. 
The  vitreous  bodies  of  the  choroid  must  l)e  regarded  as  hyaline  produc- 
tions of  the  vitreous  lamina  conil)ined  with  the  fats  of  the  suliepithelial 
layer  of  the  choroid;  there  is  present,  in  addition,  a  fatty  degeneration 
combined,  in  all  probability,  with  hyaline  degenerations;  the  same  is 
true  of  the  fibers  of  the  zonula  and  of  the  large  fibers  of  the  vitreous 
body;  to  these  alterations  is  to  be  attributed  the  greatest  importance  in 
the  pathogenesis  of  certain  forms  of  luxation  of  the  lens,  .senile  synchisis 
and  sparkling  synchisis.  There  is  the  closest  dependi-nce  between  the 
lesions  of  the  ocular  nu'mi)ranes  and  tho.sc  of  the  bloodvessels.  The 
lesions  above  mentioned  exi)lain  the  disorders  of  nutrition  and  the  ocular 
maladies  of  senility,  as  also  of  the  disturbances  of  aceonuuodation. 
Based  upon  the  above  findings,  all  more  or  less  characteristic  of  arterio- 
.sclerosis,  the  writer  concludes  that  the  alterations  of  the  .stMiile  eye  are 
due,  above  all  other  catises,  to  atheroma;  the  appellation  rholr.strrlr 
strnfo.'^i.s  of  th(>  senile  vyv,  sugg(>sted  by  \'olliiro.  is  (iiiite  suitable  for  the 
SNiidrome. 
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The  Value  and  Mechanism  of  the  Colloidal-gold  Test,— After  a 
comprehensive  review  of  the  eolloidal-gokl  test,  as  applied  to  the 
examination  of  spinal  fluid  l)y  Lange,  Cruickshaxk  (British  Jour. 
Expcr.  Path.,  1920,  i,  71)  detailed  the  findings  of  the  gold  sol,  Wasser- 
mann  and  globulin  in  27  cases  of  general  paralysis,  1  of  juvenile  general 
paralysis,  3  of  suspected  general  paralysis,  1  of-  taboparesis  and  oS  miscel- 
laneous cases  comprising  different  mental  conditions,  chronic  dementia, 
epilepsy,  dementia  precox,  delusional  and  other  insanities.  In  the 
cases  of  general  paralysis,  the  findings  agreed  with  those  of  other 
observers  in  that  all  cases  gave  the  paretic  reaction,  the  Wassermann 
tests  were  positive  and  various  degrees  of  globulin  increase  were  detected 
in  all  instances.  In  the  57  cases  representing  various  mental  conditions, 
all  gave  negative  Wassermann  and  gold  reactions.  As  the  reacting 
power  of  a  syphilitic  serum  or  spinal  fluid  had  been  shown  to  reside 
in  the  globulin  fraction  of  the  protein,  paretic  fluids  were  subjected  to 
half  saturated  ammonium  sulphate  in  order  to  get  rid  of  albumen,  dis- 
solved in  salt  solution  and  dialyzed  until  free  from  salt.  The  precipitate 
of  globulin  was  then  dissoK  ed  in  an  amount  of  0.8  cc  of  5  per  cent  XaCl 
solution  equivalent  to  the  original  volume  of  spinal  fluid.  It  was 
found  that  the  globulin  had  the  precipitating  power  of  the  original 
spinal  fluid,  being  even  more  active,  and  that  the  globulin  gave  positive 
Wassermann  reactions.  In  2  cases  where  the  spinal  fluid  had  yielded 
anomalous  gold  reactions,  the  separated  globulin  gave  a  paretic  reac- 
tion in  both  instances.  In  this  connection,  it  was  learned  by  experi- 
mentation that  the  dialyzed  albumen  fraction  acted  as  a  protective 
colloid,  which  had  apparently  served  to  obscure  the  readings  in  the 
original  fluid.  The  globulin  from  negative  spinal  fluids  did  not  precipi- 
tate the  colloidal  gold,  even  in  high  concentrations,  suggesting  that 
the  reactions  of  paretic  fluids  were  not  due  solely  to  the  increased  con- 
tent of  globulin,  but  to  an  alteration  in  the  physical  or  chemical  char- 
acter of  the  globulin  and  that  the  different  zone  reactions  were  depend- 
ent on  the  relative  amounts  of  globulin  and  all)umen,  as  suggested  by 
Felton.  The  alteration  in  globulin  cannot  be  regarded  as  specific  for 
syphilis,  since  it  occurs  according  to  the  work  of  others  in  multiple 
sclerosis,  but  it  is  interesting  that  the  change  is  so  constant  in  one  and 
common  in  another,  which  is  now  suspected  to  be  due  to  a  spirochete, 
the  author  believing  that  only  reaction  of  the  paretic  and  luetic  types 
should  be  regarded  as  a  real  diagnostic  value  and  that  mcningitic 
reactions,  while  being  of  some  value  in  conjunction  with  other  findings 
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should  for  the  present  be  held  sub  judice.  He  states  that  the  reaction 
in  syphilitic  diseases  of  the  central  nervous  system  depends  on  a 
physical  change  in  the  globulin  associated  with  increased  positive 
electric  charge.  

Summary  of  Experimental  Studies  on  the  Histopathologic  Changes 
Produced  by  Arsphenamine  and  Neoarsphenamine.— The  fatalities  fol- 
lowing the  administration  of  arsphenamine  and  neoarsphenamine  in  the 
treatment  of  syphilis  have  usually  been  attributed  to  the  toxicity  of 
the  drugs  and  to  technical  errors  in  administration  referable  to  the 
preparation  of  the  solutions  and  manner  of  injection.  Kolmer  and 
LucKE  (Arch.  Dcrmat.  and  Syph.,  1920,  ii,  289)  studied  the  histopatho- 
logic changes  produced  in  rats  and  rabbits  by  the  intravenous  injection 
of  single  large  and  multiple  small  doses  of  arsphenamine  and  neoars- 
phenamine. The  animals  were  injected  intravenously  with  acid  solu- 
tions of  arsphenamine,  with  single  large  (0.08  to  0.1  grams  per  kilo 
body  weight)  and  multiple  small  (0.01  mg.  per  kilo)  doses  of  solution 
of  disodium  arsphenamine.  The  single  large  dose  corresponded  to  4.8 
and  6  grams  for  a  person  of  about  130  pounds  and  the  small  dose  to 
0.6  gram  per  130  pounds.  From  six  to  seventeen  doses  were  adminis- 
tered. Neoarsphenamine  was  introduced  into  rats  and  rabbits  in  a  single 
large  (0.2  gram  per  kilo)  and  in  multiple  small  doses  (0.02  to  0.03  gram 
per  kilo).  The  former  corresponded  to  about  12  grams  per  130  pounds 
and  the  latter  to  1.2  to  1.8  grams  per  130  pounds,  from  six  to  eighteen 
doses  of  the  latter  being  administered.  The  histological  study  of  the 
organs  removed  at  necropsy  showed  that  the  lesions  produced  by  neo- 
arsphenamine were  generally  of  the  same  character  as  those  produced 
by  arsphenamine  but,  in  comparison  with  dosage,  were  less  severe. 
Acid  or  non-neutralized  solutions  of  arsphenamine  produced  several 
vascular  injuries  in  all  organs,  characterized  by  congestion,  hemor- 
rhagic extravasations  and  the  production  of  peculiar  throml)i,  with 
secondary  cellular  degeneration  and  necrosis.  Single  large  doses  of 
arsphenamine  and  neoarsphenamine  also  produced  similar  vascular 
changes,  but  in  a  milder  degree;  areas  of  focal  necrosis  and  cellular 
degenerations  in  heart  muscle,  liver  and  spleen  were  rather  prominent. 
The  kidney  lesions  were  composed  of  these  vascular  changes  and 
varying  degrees  of  tubular  necrosis.  Multiple  small  doses  of  ars- 
phenamine and  neoarsphenamine  produced  slight  vascular  changes  of 
congestion  and  thrombi  of  conglutinated  erythrocytes  in  the  various 
organs;  focal  anvis  of  cellular  degenerations  aTid  necrosis  were  freciuently 
well  marked,  particularly  in  heart  and  li\er.  The  authors  emphasize 
that  the  maximum  changes  were  produced  by  large  doses  of  acid 
solutions  of  arsi)henamine  and  by  doses  of  disodium  arsphenamine  and 
neoarsphenamine  so  large  that  they  have  no  analogy  to  the  amoimts 
commonly  administered  to  persons  in  one  dose  and  at  one  time. 

Dissemination  of   Spirocheta  Pallida  in  Experimental   Syphilis.  - 

With  :i  \  icw  to  confinu  ccM-tain  obscrx  iitioiis  of  (-Mvlicr  workers  in  lh(> 
course  of  routine  work  in  latent  sy])liilis,  and  to  throw  sonu-  light  on 
the  l)ehavior  of  certain  strains  which  had  hvvu  isohited  from  dilViMvnt 
sources,  KnERSON  (Arch.  Drrvwt.  and  Syph.,  1921,  iii,  1\\)  perfonnod 
exjieriments  to  determine  roughly  the  presence  of  Spirocheta  pallida 
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in  the  blood  stream  and  regional  lymphatic  glands  prior  to  manifesta- 
tions of  syphilis  in  the  inoculated  testicles  of  rahhits.  It  was  found 
that  Spirocheta  pallida  could  he  isolated  from  the  blood  stream  of 
experimentally  infected  rabbits  seven,  ten  and  thirty  days  after  intra- 
testicular  inoculation,  at  times  corresponding  to  twenty-six,  twenty- 
three  and  three  days  prior  to  the  appearance  of  any  initial  lesions. 
Active,  virulent  Spirocheta  pallida  were  found  in  the  regional  lymph 
glands  of  rabbits  seven  days  after  inoculation  of  the  rabbit's  testicle 
and  twenty-six  days  before  any  primary  lesion  had  appeared.  The 
spleen  was  shown  to  contain  Spirocheta  pallida  more  than  two  months 
after  the  inoculated  testicle  had  healed  entirely  and  had  been  found 
free  from  spirochetes  by  repeated  puncture  and  direct  inoculation  of 
the  excised  testicles  in  other  rabbits.  The  author  l)elieves  that  for  con- 
firmation of  experimental  work  and  for  diagnosis  of  suspicious  syphilitic 
material  which  cannot  be  studied  microscopically,  the  method  sug- 
gested by  these  studies  might  be  employed  to  advantage.  He  goes 
on  to  say  that  with  early  invasion  of  the  lymph  glands  and  blood 
stream  established  definitely  during  the  incubation  period  of  syphilis 
in  animals,  the  theory  of  a  life  cycle  of  Spirocheta  pallida  is  weakened; 
that  the  absence  of  organisms,  as  judged  solely  by  microscopic  findings, 
is  not  convincing  proof  that  a  change  of  form  has  taken  place  within  the 
animal  body  and  the  fact  that  Spirocheta  pallida  have  been  found 
unaltered  both  in  morphology  and  in  virulence  in  the  blood  and  glands 
would  seem  sufficient  to  render  the  theorv  untenable. 


Variations  in  the  Bacterial  Flora  of  the  Upper  Air  Passages  in  Course 
of  the  Common  Cold.— Bloomfield  {Johns  Hopkins  Bull.,  1921,  xxxii, 
3G2-121)  presents  a  bacteriological  study  of  common  colds.  A  pre- 
vious report  of  the  normal  anaerobic  flora  of  the  throat  in  healthy 
individuals  was  used  as  a  control  series.  Cultures  from  the  naso- 
pharynx and  tonsils  of  10  cases  were  made  during  the  active  stage  of 
coryza  and  during  convalescence.  It  was  foimd  that  in  uncomplicated 
cases  the  flora  differed  in  no  fundamental  way  from  that  in  healthy 
individuals.  Just  as  in  the  normal  controls,  non-hemolytic  strepto- 
cocci and  Gram-negative  cocci  were  found  to  be  constantly  present, 
and  there  occurred  a  shifting  transient  flora  of  diphtheroids,  coarse 
Gram-positive  cocci,  minute  Gram-positive  organisms,  Staphylococcus 
albus,  etc.  However,  this  transient  flora  was  richer  and  more  varied 
than  in  the  controls.  The  author  suggests  that  the  explanation  of 
this  is  that  the  disturbances  of  the  mucous  membrane  during  the  cold 
allows  a  general  increased  activity  of  bacterial  growth,  but  none  of 
these  organisms  can  be  the  primary  cause  of  the  cold,  because  they  are 
too  variable  and  inconstant.  He  concludes  that  the  etiological  organism 
is  unknown  and  is  certainly  not  the  streptococcus,  which,  however, 
acts  as  secondary  invaders  in  local  complications. 

Experimental  Production  of  Clinical  Types  of  Syphilis  in  the  Rabbit. 

—Of  late  the  tendency  has  been  to  lay  more  and  more  stress  on  the 
disease-producing  properties  of  the  organism  concerned  rather  than 
the  reactive  mechanism  of  the  host.  The  factors  that  determine  these 
features  of  the  disease  may  be  numerous,  and  the  results  of  their  action 
differ  so  widely  that  diversity  rather  than  uniformity  has  come  to  be 
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recojinizetl  as  one  of  the  most  t'undaiiiental  characteristics  of  syphihs. 
Inasmuch  as  the  causes  which  underlie  this  diversit>,'  of  chnical  types 
are  but  httle  understood,  Broavx  and  Pearcp:  (Arch.  Dcrmat.  and 
Sypli.,  1921,  iii,  254),  utilizing  a  modified  conception  of  the  theory  of 
inhibition,  altered  the  defensive  mechanism  in  different  ways  in  order 
to  produce  types  of  disease  that  would  conform  to  alterations  in  the 
mechanism  of  animal  resistance,  the  infecting  organism  being  main- 
tained as  a  constant  factor  in  the  reaction.  Forty-four  rabbits  were 
inoculated  in  the  testes  with  the  Nichols  strain  of  Spirocheta  pallida, 
using  for  each  testicle  0.5  c.c.  of  an  emulsion  containing  many  spiro- 
chetes. In  half  the  rabbits,  both  testes  were  inoculated.  Each  series 
was  then  di\ided  into  four  groups.  One  group  of  (5  animals  served 
as  controls  where  the  infection  was  permitted  to  progress  without 
any  interference.  In  a  second  group  of  5  rabbits  the  testes  were 
removed  fourteen  days  after  inoculation  while  in  a  third  group,  also 
of  5  rabbits,  castration  was  performed  twenty-eight  days  after 
inoculation.  In  the  fourth  group  of  (i  animals  temporary  therapeutic 
suppression  of  the  testicular  reaction  was  accomplished  by  a  single 
intravenous  injection  of  arsenophenylglycyl  dichlor-m-aminophenol. 
All  animals  were  observed  for  from  three  to  three  and  a  half  months 
after  inoculation.  It  was  found  that  by  early  and  radical  interference 
(castration)  it  was  possible  to  so  alter  the  course  of  the  disease  as  to 
cause  bone  lesions  practically  to  supplant  those  of  the  testes  in  the 
defensive  reaction,  while,  conversely,  by  permitting  the  testicular  reac- 
tion to  progress  to  a  given  point,  it  was  possible  to  confer  protection  on 
this  group  of  structures.  In  this  case  no  bone  lesions  occurred  but 
the  generalized  disease  began  with  involvement  of  the  next  group  of 
tissues  in  order,  producing  an  infection  essentially  of  skin,  mucous 
membranes  and  eyes.  It  was  also  found  that  while  in  most  animals 
inoculated  in  both  testes  a  high  degree  of  protection  was  seemingly 
conferred  on  other  tissues  in  many  instances,  the  protection  failed 
to  reach  the  eyes,  lesions  of  the  cornea  and  iris  appearing  as  only 
clinical  manifestations  of  a  generalized  disease — an  observation  which, 
as  the  authors  suggest,  might  explain  such  conditions  as  neurosyphilis, 
in  that  certain  tissues  may  fail  to  receive  protection. 
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THE  CAUSE  AND  THE  CONTROL  OF  DYSPNEA  IN  DISEASE  OF 

THE  LUNGS. 1 

By  George  William  Xorris,  x\.B.,  M.D., 

PROFESSOR  OF  CLINICAL  MEDICIXE  IX  THE  rN-TVERSITT  OF  PENNSYLVANIA;   PHYSICIAN 
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PHILADELPHL\;    COLONEL,    M.     R.    C,    U.    S.    ARMY. 

Dyspnea— difficult  or  labored  breathing— occurs  if  the  hydrogen 
ion  content  of  the  blood  is  raised  and  the  subject  is  unable  to  increase 
his  pulmonary  ventilation  promptly  and  adequately.  With  dyspnea 
one  practically  always  finds  hj'perpnea,  but  the  reverse  does  not 
necessarily  follow.  Dyspnea  implies  subjective  discomfort.  The 
hydrogen  content  of  the  blood  may  be  raised  by  hicrease  of  (a) 
carbon  dioxide  and  (6)  lactic  and  other  acids  of  metabolism.  The 
role  of  anoxemia  as  a  cause  of  dyspnea  is  of  much  less  importance. 
Its  effect  is  an  indirect  one  through  its  influence  upon  the  sensiti^'ity 
of  the  respiratory  center. 

Pulmonary  ventilation  is  so  closely  connected  with  cardiac  effi- 
ciency that  one  has  to  consider  this  factor,  even  though  one's  thesis 
be  limited  to  dyspnea  due  to  disease  of  the  respiratory  organs. 

Orthopnea,  an  exaggerated  form  of  dyspnea  in  which  the  subject 
must  sit  up  in  order  to  get  his  breath,  has  been  variously  explained. 
It  is  generally  assumed  that  the  erect  position  is  more  comfortable 
because  it  favors  the  return  of  blood  from  the  cerebral  vessels  and 
because  it  enlarges  the  thoracic  cavity  and  increases  the  reserve  air 
in  the  lungs,  etc.    Recently,  however,  since  the  relationship  between 

'  Read  before  the  American  Climatological  and  Clinical  Association,  .June,  1921. 
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anoxemia  and  shallow  breathing  has  been  pointed  out,^  it  appears 
not  unlikely  that  an  erect  position  is  chiefly  beneficial  because  it 
minimizes  uneven  ventilation  of  the  lungs. 

Among  the  factors  which  will  require  special  consideration  are 
(1)  the  dead  space;  (2)  pulmonary  ventilation;  (3)  lung  volume. 

I.  The  Dead  Space.  By  this  we  understand  the  whole  of  the 
respiratory  passages  into  which  air  is  inhaled  during  respiration 
excepting  the  alveoli  of  the  lung— nose,  mouth,  trachea,  bronchi, 
etc.  During  shallow  breathing  the  dead  space  is  relative!}'  large; 
during  deep  breathing  it  is  small.  The  dead  space  varies  not  only 
relatively,  but  actual  variation  may  be  brought  about  by  changes 
in  the  size  of  the  infundibula  (Hoover).  It  is  also  interesting  to 
note  that  the  dead  space  for  oxygen  is  larger  than  that  for  carbon 
dioxide,  a  difference  which  is  probably  due  to  the  fact  that  consider- 
able quantities  of  CO9  may  diffuse  out  of  the  bloodvessels  in  the 
walls  of  the  respiratory  channels.  However,  the  dead  space  is 
essentially  physiological  rather  than  an  anatomical  conception. 
"The  magnitude  of  the  space  depends  on  the  physiological  efficiency 
of  the  respiratory  surface  in  relation  to  the  supply  of  venous  blood 
and  fresh  air"  (Haldane). 

While  there  is  still  no  unanimity  of  opinion  on  the  subject,  the 
normal  dead  space  for  resting  subjects  is  generally  accepted  as  lying 
between  120  and  140  cc.  Some  investigators  found  the  dead  space 
much  larger  during  deej)  })reathing,  though  Pearce  found  but  little 
difference.  According  to  Krogh  and  Lindhard,  maximal  pulmonary 
inflation  may  increase  the  dead  space  by  100  cc. 

But  the  dead  space  may  also  be  increased  by  involvement  of  the 
pulmonary  parenchyma.  Thus  if  the  alveoli  of  one  lolie  or  one  linig 
cease  to  functionate  as  a  result  of  pulmonary  consolidation  or 
circulatory  disturbance  an  increased  dead  space  results.  Again, 
edema  of  the  lungs  or  exudate  in  the  bronchi  not  only  increases  the 
dead  space  but  also  decreases  the  pulmonary  ^•entilation.  Further, 
if  the  dead  space  is  large  increase  in  ventilation  may  accomplish 
but  little. 

II.  Pulmonary  Ventilation.  By  pulmonary  ventilation  one  under- 
stands the  total  amount  of  air  which  enters  and  leaves  the  lungs. 
If  one  assumes  that  the  dead  space  for  a  given  subject  is  variable, 
pulmonary  ventilation  is  not  synonymous  with  alveolar  ventilation. 
Pulmonary  ventilation  is  regnlated  by  the  medullary  respiratory 
center,  which  is  in  turn  affected  by  («)  art'erent  nervous  stimnli  and 
chiefly  through  the  vagus  and  by  (h)  chemical  factors. 

The  respiratory  center  may  vary  in  its  threshold  of  Response. 
Thus  caftein  and  anoxemia  are  snpj)osed  to  increase  and  opium  and 
certain  toxins  to  decrease  its  irritability. 

Of  far  greater  inijiortance,  howjncr,  is  the  hyih'ogen  ion  conccntra- 

•   Hal.l.iiir,  Mc.-ikins  :iua  I'riisUcy:     .lour.  I'liysi..!.,  I'Jl'.),  52,  i;j;5. 
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tioii  t)f  the  l)lood,  a  ^•ery  small  increase  of  which  produces  an  imme- 
diate response  on  the  part  of  the  respiratory  center.  Thus  any 
increase  in  the  COo  tension  of  the  blood  ])romptly  increases  the 
respirations,  whereas  forced  deep  breathing,  which  dei)letes  the 
blood  of  CO2,  is  followed  almost  invariably  by  apnea  (acapnia). 
Other  acids  in  the  blood,  such  as  those  which  occur  in  the  acidosis 
of  diabetes,  have  a  similar  stimulating  effect. 

in.  Lung  Volume.  The  term  vital  capacity  is  applied  to  the 
maxunum  quantity  of  air  which  can  be  forced  out  of  the  lungs  after 
a  forced  maximal  inspiration.  The  air  still  remaining  in  the  lungs  is 
known  as  residual  air,  and  these  two  factors  combined  constitute 
the  total  lung  capacity.  The  air  which  enters  and  leaves  the  lung 
during  quiet  breathing  is  called  the  tidal  air  and  the  pulmonary 
capacity  at  the  middle  of  such  quiet  breathing  is  known  as  the 
midcapacity. 

All  of  the  foregoing  factors  are  subject  to  individual  and  temporal 
variation.  Thus  midcapacity  is  increased  by  a  change  of  posture 
from  the  recumbent  to  the  erect  position.  It  is  also  increased  by 
dyspnea,  high  altitude  and  exposure  to  cold. 

Exercise  may  enormously  increase  pulmonary'  ventilation,  the 
reserve  factor  of  safety  being  estimated  at  90  per  cent  as  compared 
to  13  per  cent  usually  accredited  to  the  normal  heart.  As  a  rule, 
pulmonary  volume  decreases  promptly  after  cessation  from  exertion, 
although  it  may  persist  for  one  or  two  days.  Pulmonary  volume 
has  been  found  increased  in  the  players  of  wind  instruments  and 
in  glass-blowers  (Hewlett). 

Pathological  pulmonary  distention  accompanies  stenosis  of  the 
respiratory  passages,  and  it  may  be  a  local  phenomena  if  the  bron- 
chus of  a  given  lobe  or  part  of  a  lobe  is  constricted. 

Asthma  usually  causes  great  pulmonary  distention.  Sometimes 
this  disappears  within  a  few  days,  but  often,  especially  with  recur- 
rent parox^'sms,  it  tends  to  remain  more  or  less  permanently. 

Dyspnea  and  Cyanosis.  It  may  not  be  amiss  at  this  stage  of 
our  discussion  to  point  out  certain  facts  regarding  dyspnea  and 
cyanosis.  It  is  well  known  that  a  patient  may  have  marked  air 
hunger  and  yet  not  be  cyanotic,  and,  on  the  contrary,  he  may  be 
quite  blue  without  dyspnea.  Thus  a  patulous  cardiac  septum  ])er- 
mits  a  mixture  of  venous  with  arterial  blood  and  accounts  for 
cyanosis,  but  an  intact  alveolar  surface  eliminates  sufficient  carbon 
dioxide  and  hence  dyspnea  is  absent.  But  let  such  a  patient  develop 
an  edema  of  the  limgs  which  interferes  with  carbon  dioxide  elimina- 
tion and  he  becomes  dyspneic  at  once.  As  Hoover  has  pointed  out, 
this  occurs  in  pulmonary  edema  from  other  causes.  The  frothy 
exudate  in  the  bronchi  if  saturated  by  breathing  pure  oxygen 
becomes  after  a  few  minutes  an  oxygen  foam  and  diminishes  cyanosis. 
The  carbon  dioxide,  meanwhile,  is  not  carried  off  and  dyspnea 
continues. 
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Again,  in  pneumonia  a  whole  lung  may  be  solidified,  take  up  no 
oxygen,  and  thus  as  long  as  circulation  in  this  lung  continues,  con- 
tribute venous  blood  to  the  arterial  stream,  thus  causing  cyanosis. 
The  sound  lung,  however,  is  still  able  to  eliminate  sufficient  carbon 
dioxide  to  prevent  dyspnea.  But  let  the  sound  lung  become  edema- 
tous and  dyspnea  appears.'' 

A  large  pleural  effusion  may  throw  one  lung  completely  out  of 
commission  and  yet  no  cyanosis  may  be  present,  because  the  com- 
pleteness of  the  atelectasis  shuts  off  the  blood  supply  and  hence 
no  venous  blood  reaches  the  arterial  stream. 

Again,  in  chronic  pulmonary  tuberculosis  there  may  be  the  most 
extensive  pulmonary  involvement  with  dyspnea  but  without 
cyanosis,  because,  again,  the  blood  circulation  is  cut  off  at  the  same 
time  as  the  ah'eolar  function  (Hoover). 

It  is  perhaps  unnecessary  to  recall  the  fact  that  anoxemia  causes 
in  the  main  a  shallow  and  rapid  respiration,  whereas  excess  of 
carbon  dioxide  produces  deep  respirations.  Cyanosis  always 
indicates  anoxemia,  the  hemoglobin  being  more  or  less  reduced  in 
quality,  but  anoxemia  does  not  necessitate  cyanosis.  "In  carbonic- 
oxide  poisoning  the  blood  is  cherry  red,  and  yet  the  patient  may 
die  for  want  of  oxygen.  Again,  when  carbonic  acid  is  deficient  the 
tissues  may  be  suffering  from  anoxemia,  and  yet  the  blood  may  be 
red  with  hemoglobin,  which  will  not  part  with  its  oxygen  (according 
to  Bohr's  law)  because  of  the  lowness  of  the  CO2"  (Rudolf).^ 

It  must  also  be  remembered  that  oxygen  is  carried  to  the  tissues 
not  only  by  the  corpuscles  but  also  by  the  plasma,  and  that  the 
plasma  content  of  oxygen  can  be  greatly  increased  by  raising  the 
oxygen  content  of  the  respired  air.  This  is  one  of  the  facts  which 
helps  to  validate  oxygen  therapy. 

Inhalation  of  pure  oxygen  by  animals  over  prolonged  intervals 
of  time  may  be  sufficiently  irritating  to  set  up  a  pneumonia.  But 
as  used  clinically  in  human  beings  no  such  irritative  action  need  be 
feared. 

Pneumonia.  Dyspnea  in  pneumonia  may  result  from  (1)  pain, 
(2)  extensive  consolidation,  (3)  excessive  bronchial  secretions,  (4) 
edema  (usually  cardiac)  of  the  uninflamed  aheoli,  irt)  pleural  or 
pericardial  eff'usion,  (6)  acidosis. 

The  conditions  here  arc  diametrically  opposed  to  those  encoun- 
tered in  late  chronic  pulmonary  tuberculosis.  In  the  latter  instance 
the  alveolar  surface  is  gradually  lost  and  the  circulation  in  the 
involved  portions  is  simultaneously  occluded.  Hence,  the  respira- 
tory center  accustoms  itself  to  the  gradual  increase  in  the  carbon 
dioxide  tension  of  the  blood,  and,  further,  but  little  or  no  venous 
blood  is  contributed  to  the  left  heart  by  the  lungs.  In  pneumonia 
the  respiratory  and  circulatory  mechanism  is  subjected  to  great 

3  Pearce.  R.  G.:     Tr.  Assn.  Am.  Phys.,  1917,  32,  71. 
*  Am.  Jour.  Med.  Sci.,  1920,  160,  10. 
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and  siulden  abnormality,  CO2  tension  is  suddenly  increased  and 
unaerated  blood  passes  from  the  diseased  lung  into  the  general 
circulation.  The  circulation  of  blood  through  the  lung  seems  to 
vary  with  the  stage  of  inflammation.  During  red  hepatization  it 
is,  as  a  rule,  fairly  well  preserved,  but  during  gray  hepatization 
most  of  the  smaller  arteries  are  occluded  (Gross). 

The  respiratory  center  in  pneumonia  is  depressed  through  a 
peripheral  vagus  mechanism,^  its  threshold  of  stimulation  to  carbon 
dioxide  being  less  than  normal.  Hence,  as  shown  by  Pearce,*^  the 
carbon  dioxide  of  the  venous  blood  may  be  increased,  although  the 
alveolar  carbon  dioxide  and  the  blood  carbonates  may  be  practically 
normal. 

It  has  been  suggested  that  the  cyanosis  of  late  pneumococcus 
pneumonia  may  sometimes  be  due  to  methemoglobinemia,^  but 
Stadie's**  investigations  have  shown  that  the  degree  of  arterial 
and  venous  oxygen  unsaturation  varies  greatly  and  that  its  amount 
is  proj)ortionate  to  the  degree  of  cyanosis  present.  Further,  that 
no  unusually  low  total  oxygen  capacities  are  encountered  even  in 
fatal  and  intensely  cyanotic  cases,  and  hence  no  great  degree  of 
methemoglobinemia  can  exist.  But  inasmuch  as  most  of  his  cases 
were  of  the  influenzal  type  the  possibility  of  methemoglobinemia 
as  a  cause  of  cyanosis  in  typical  pneumococcus  lobar  pneumonia 
cannot  be  altogether  denied. 

Acidosis  is  another  possible  cause  for  dyspnea  in  pneumonia. 
As  in  other  infections  a  mild  degree  of  acidosis  from  metabolic 
changes  may  exist,  but  in  addition  it  has  been  shown  that  acid 
production  is  an  important  bactericidal  factor  in  the  growth  and 
death  of  the  pneumococcus.^  Hence,  one  wonders  whether  such 
acid  production  may  be  sufficient  to  alter  the  hydrogen  ion  content 
of  the  blood  in  sufficient  degree  to  stimulate  the  respiratory  center. 
During  the  febrile  stage  evidences  of  acidosis  are  often  demon- 
strable l)y  "increased  ammonia  and  acid  excretion,  low  carbon 
dioxide  tension  of  the  blood,  diminished  affinity  of  the  blood  for 
oxygen  and  the  retention  of  large  amounts  of  alkali."  Peabody'" 
found  diminished  carbon  dioxide  tension  of  the  blood  and  Palmer 
and  Henderson'^  increased  ammonia  and  titratable  acidity  of  the 
urine  as  well  as  increased  alkali  tolerance.  However,  Palmer's'- 
in\estigations  of  pneumonia  acidosis,  as  measured  by  the  combined 
carbon  dioxide  in  the  plasma  and  the  hydrogen  ion  concentration 
of  the  urine,  indicate  that  such  acidosis  is  seldom  if  ever  severe. 
Hence,  direct  treatment  of  acidosis  is  rarely  if  ever  necessary. 

*  Porter  and  Newburgh:     Am.  Jour.  Physiol.,  1917,  42,  17.5. 

«  Tr.  Assn.  Am.  Phys.,  1917,  32,  71. 

'  Butterfield  and  Peabody:     .Jour.  Expcr.  Med.,  1913,  17,  97. 

8  Ibid.,  1919,  30,  215.  »  Lord    and    Nye:     Ibid.,    .389. 

i»  Ibid.,  1912,  16,  701. 

»  Arch.  Int.  Med.,  191.3,  12,  153. 

1=  Jour.  Exper.  Med.,  1917,  26,  495, 
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Pain  is  in  lar^e  manner  responsible  for  shallow  breathing,  and 
this,  as  has  been  shown  by  INIeakins,'^  may  be  an  important  cause 
of  anoxemia.  In  these  investigations  it  was  found  that  with  increas- 
ing respiratory  rate  there  was  a  decrease  in  volume  per  respiration, 
but  that  the  total  minute  volume  was  increased.  There  was,  how- 
ever, a  "conspicuous  diminution  in  the  ratio  between  the  volume 
of  each  respiration  and  the  theoretical  dead  space."  In  other  words, 
although  the  patient  is  breathing  hard,  pulmonary  \'entilation  is 
poor.  Here,  too,  a  vicious  circle  may  be  established.  Anoxemia 
produces  shallow  breathing  and  shallow  breathing  increases 
anoxemia.  It  is  highly  important,  therefore,  for  this  reason,  as 
well  as  on  account  of  the  suffering  and  loss  of  sleep  which  it  entails, 
to  control  pleuritic  pain. 

Pain  is  to  be  relieved  by  strapping,  opiates,  dry  cupping  or  an 
ice-bag.  The  latter  is  often  inad^■isable  in  children,  in  the  aged 
and  in  asthenic  cases.  We  may  also  properly  consider  the  fact  that 
it  may  reduce  temperature  and  that  fever  seems  to  bear  a  close, 
though  as  yet  imperfectly  understood,  relation  to  the  processes  of 
immunization  by  virtue  of  which  the  crisis  is  induced.  Some 
authorities  bar  the  ice-bag  for  this  reason  even  though  its  actual 
effect  upon  the  reduction  of  temperature  appears  to  be  almost 
negligible. 

Extemnve  consolidation  as  a  cause  of  dyspnea  is  less  easily  com- 
bated. In  sthenic  cases,  with  a  high  venous  pressure,  phlebotomy 
is  often  advisable  and  cardiac  stimulation  indicated,  digitalis  being 
usually  the  most  satisfactory  drug.  A  copious  supply  of  fresh  air 
is  essential. 

Excessive  secretions  in  the  bronchi  may  result  from  concomitant 
bronchitis  or  from  pulmonary  edema.  In  the  former  instance 
aromatic  spirits  of  ammonia  or  kindred  drugs  are  useful;  in  the 
latter,  digitalis  and  atropin  are  of  proved  merit,  while  epinephrin 
may  be  tried,  especially  if  bronchial  spasm  be  a  contributing  factor. 

Pnhnonari/  edema  is  a  common  late  manifestation,  not  neces- 
sarily of  marked  and  easily  demonstrable  degree,  but  simply  as  an 
excess  of  alveolar  moisture  which  interferes  to  a  greater  or  less 
extent  with  pulmonary  ventilation  by  increasing  the  dead  space. 

Here,  again,  chief  reliance  must  be  placed  upon  digitalis  and 
atropin,  while  phlebotomy  and  dry  cupping  may  be  considered. 
Massive  pleural  or  pericardial  effio^ions  should  be  aspirated  if  edema 
threatens,  or  if  by  their  size  they  interfere  with  pulmonary  ventila- 
tion or  heart  action.  In  any  of  the  foregoing  conditions  oxygen 
inhalation  may  be  advisable.  It  is  always  indicated  if  anoxemia 
exists,  and,  as  already  stated,  cyanosis  always  indicates  anoxemia. 
The  use  of  oxygen,  as  lately  emphasized  by  Rudolf,'^  is  certainly 
rational  and  has  the  forceful  endorsement  of  no  less  an  authority 

"  Arch.  Int.  Med.,  Jumuiry   15,   1<.»20. 

"  The  Therapeutic  Use  of  Oxygen,  Am.  Jour.  Med.  Sci.,  1920, 160,  Hi. 
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than  Haldane,  from  whom  I  quote :  "  It  may  be  argued  that  such 
measures  as  the  administration  of  oxygen  are  at  the  best  only  pallia- 
tive and  of  no  use,  since  they  do  not  remove  the  cause  of  the  ])atho- 
logical  conditions.  As  a  physiologist  I  cannot  agree  with  this 
reasoning.  The  living  body  is  no  machine,  but  constantly  tending 
to  maintain  or  to  revert  to  the  normal,  and  the  respite  afforded  by 
such  measures  as  the  temporary  administration  of  oxygen  is  not 
wasted  but  utilized  for  recuperation."  But  to  be  efficacious  it  must 
be  properly  administered,  not  by  means  of  a  funnel  held  near  the 
patient's  mouth,  but  by  means  of  a  rubber  tube  inserted  into  the 
nostril.  Even  its  intermittent  employment  may  spare  the  respira- 
tory center  as  well  as  the  other  bodily  tissues  from  the  evil  effects 
of  anoxemia.  The  generally  accepted  teaching  that  pneumonia 
patients  should  be  kept  recimibent  is  usually  correct;  but  occasion- 
ally obese  patients  with  a  more  or  less  emphysema  or  those  with 
cardiac  lesions  are  much  less  dyspneic  when  propped  up  in  bed. 

Bronchl\l  Asthma.  Obstruction  to  expiration  is  greater  than 
to  inspiration.  This  increases  the  midcapacity  and  produces  pul- 
monary distention.  The  diaphragm  is  forced  down,  which  may  inter- 
fere with  the  blood  flow  through  the  inferior  vena  cava.  Diminished 
diaphragmatic  excursion  still  further  favors  venous  and  lymphatic 
stasis.  The  amount  of  air  breathed  during  an  attack  may  actually 
be  increased,  but  the  dead  space  is  also  increased  and  hence  little 
is  gained  by  the  added  effort.  Cyanosis  indicates  the  degree  of 
anoxemia.  The  spasm  of  the  bronchioles  and  increased  secretion 
are  probably  the  results  of  a  vagus  stimulus.  It  has  been  suggested 
that  the  nervous  center  governing  the  bronchial  muscles  is  hyper- 
esthetic. 

Asthmatic  attacks  are  best  controlled  by  epinephrin,  atropin, 
morphin  and  benzyl  benzoate.  Counterirritation  on  the  chest, 
neck  or  feet  may  be  a  useful  adjuvant. 

Recurrence  may  be  prevented  by  the  elimination  of  reflex  causes, 
especially  pathological  conditions  in  the  nose  and  pharynx. 

Anaphylactic  asthma  may  be  cured  if  the  offending  antigen  can 
be  discovered.  Hay  fever  astluna  can  be  prevented  if  the  proper 
pollen  extract  is  administered.  The  rarer  forms  of  anaphylactic 
asthma  due  to  certain  varieties  of  food  are  sometimes  prevented 
by  discovery  and  withdrawal  of  the  particular  protein  in  c^uestion. 
So  also  may  those  due  to  bacterial  proteins  by  means  of  appropriate 
autogenous  vaccines.  In  my  experience,  however,  the  results 
obtained  from  the  last-mentioned  two  varieties  have  been  discour- 
aging. 

In  many  cases  no  specific  cause  can  be  determmed.  It  is  only 
fair  to  state,  however,  that  in  many  of  these  cases  complicating 
factors,  such  as  chronic  pulmonary  emphysema  and  fibrosis, 
anthracosis,  arteriosclerosis,  etc.,  have  played  a  part. 
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Emphysema.  In  this  condition  pulmonary  overdistention  is 
usual  and  marked.  One  finds  an  increase  in  the  midcapacity  and 
an  inability  to  properly  ventilate  the  lungs,  the  residual  air  being 
increased.  According  to  Bohr/^  increase  in  the  midcapacity  in 
emphysema  is  essentially  compensatory  and  facilitates  circulation 
through  the  lungs.  These  views  regarding  the  importance  of  physio- 
logical and  pathological  variations  in  the  midcapacity  have  not 
been  generally  accepted.  Diminution  of  the  residual  air,  however, 
is  of  unquestioned  importance  and  points  toward  a  diminution  of  the 
alveolar  surface.  The  vital  capacity  is  decreased  and  the  dead  space 
increased.  The  increase  of  the  dead  space  is  not  admitted  by  all 
observers.  R.  G.  Pearce^*^  attributes  the  high  CO2  figures  to  instru- 
mental error  and  explains  the  cyanosis  as  resulting  from  a  low 
oxygen  content  of  the  blood.  According  to  this  conception  the  low 
O2  content  of  the  diseased  alveoli  is  not  compensated  by  over- 
ventilation  of  the  sound  alveoli,  because  superventilation  will  not 
increase  above  the  normal  the  absorption  of  O2.  Hence  the  oxygen 
tension  in  the  blood  leaving  the  heart  will  be  low.  The  latter  factor 
may  be  further  magnified  by  the  presence  of  moisture  in  the  alveoli 
and  the  bronchi.  This  factor  is  indeed  often  the  only  one  which  is 
amenable  to  treatment.  One  cannot  restore  damaged  alveoli  nor 
their  narrowed  capillaries.  It  should  be  remembered  also  that  the 
emphysematous  subject  not  only  requires  more  tidal  air  than  a 
normal  subject,  but  that  the  act  of  breathing  itself  is  often  so 
laborious  that  much  carbon  dioxide  is  thus  produced.  Fm-ther, 
that  it  is  often  impossible  for  him  to  increase  his  respiratory  rate. 
The  carbon  dioxide  tension  in  the  alveolar  air  is  abnormally  high. 
The  increased  carbon  dioxide  content  of  the  blood  does  not,  however, 
produce  its  characteristic  symptoms  and  sequelfe  as  promptly  or  at 
as  low  concentrations  as  it  does  in  normal  persons.  This  increased 
CO2  tolerance  by  the  emphysematous  subject  is  in  part  due  to  an 
obtunding  of  the  respiratory  center  and  in  part  due  to  an  increased 
value  of  the  buft'er  substances  in  the  body  fluids  (Scott). ^" 

But  little  can  be  accomplished  in  controlling  the  dyspnea  of 
emphysema.  That  moiety  of  the  total  which  is  due  to  asthma, 
bronchitis,  edema  or  passive  congestion  may  be  amenable  to  treat- 
ment. Hence,  digitalis,  expectorants  or  atropin  may  be  of  value, 
as  may  also  a  change  of  climate.  Hoover  suggests  that  in  emphy- 
sema with  bronchitis,  if  cyanosis  exists,  but  disappears  inider  the 
inhalation  of  pure  oxygen,  we  are  justified  in  assuming  that  the 
anoxemia  is  the  result  of  moisture  in  the  air  spaces  and  hence  should 
expect  beneficial  results  from  a  dry  climate.  If  the  patient  remains 
unbenefited  by  the  oxygen  he  will  probably  also  remain  unhnproved 

1'  Dcutsch.  Arch.  f.  klin.  Med.,  1907,  88,  385. 
»•  Physiology  and  Biochemistry  in  Modern  Medicine,  1918.  311. 
•^  Observations  on  the  Pathological  Physiology  of  Chronic  Pulmonary  Emphysema, 
Arch.  Int.  Med.,  1920,  26,  544. 
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by  a  dry  atmosphere.  Clinically  it  is  common  to  find  emphysema- 
tous individuals  made  worse  by  a  visit  to  the  seashore  and  improved 
by  a  trip  to  the  mountains.  Any  factors  tending  to  produce  an 
acidosis  should  be  vigorously  combated,  for  the  reasons  already 
stated. 

Pulmonary  Tuberculosis.  In  early  pulmonary  tuberculosis 
the  total  and  midcapacity  of  the  lungs  is  usually  normal  while  resid- 
ual air  may  be  increased.  In  moderately  advanced  and  advanced  cases 
the  total  capacity  and  midcapacity  are  decreased  and  residual  air 
normal  or  increased.  Dyspnea  in  this  condition  rarely  calls  for  direct 
treatment  except  in  the  event  of  complications,  such  as  massive 
effusions  into  the  serous  cavities  or  pnemnothorax.  These  conditions 
will  be  considered  elsewhere. 

In  advanced  chronic  cases,  dyspnea,  except  upon  exertion,  is  a 
late  manifestation  which  usually  results  from  widespread  destruc- 
tion of  alveolar  function.  This  is  of  such  gradual  occurrence  and 
associated  with  coextensive  and  simultaneous  obliteration  of  the 
pulmonary  circulation  that  one  is  often  surprised  at  autopsy  to 
find  how  little  sound  tissue  remains.  Experimentally,  one-sixth  of 
the  total  lung  volume  is  compatible  with  life  as  long  as  the  animal 
remains  at  rest.  In  autopsies  on  tuberculous  subjects  what  appears 
to  be  an  equivalent  destruction  of  tissue  is  often  found.  Dyspnea 
in  advanced  cases  may  result  from  coincident  bronchitis,  and  when 
so  may  be  relieved  by  appropriate  treatment.  Theoretically, 
heart  weakness  with  passive  pulmonary  congestion  may  be  a  factor, 
but  practically  it  rarely  is  so  and  digitalis  medication  is  usually 
productive  of  little  benefit.  In  the  advanced  cases  some  opiate 
gives  the  best  results. 

Pain  resulting  from  pleurisy,  by  causing  shallow  breathing  and 
increasing  the  dead  space,  may  be  a  cause  of  dyspnea.  This  subject 
has  already  been  discussed  under  the  heading  of  Pneumonia. 

Cough  yer  se,  by  virtue  of  the  effort  it  requires,  may  increase 
the  demand  for  oxygen  and  increase  carbon  dioxide.  Appropriate 
treatment  tending  to  diminish  cough  is  often  efficacious.  One 
naturally  has  in  mind  fresh  air,  voluntary  inhibition  or  control, 
counterirritation,  medicated  inhalations,  sedatives,  expectorants, 
etc.,  and  local  treatment  of  the  pharynx  and  tonsils. 

Dyspnea  may  result  from  pulmonary  hemorrhage;  sometimes  by 
actual  reduction  of  ox;v'gen-conveying  corpuscles,  often  by  obstruc- 
tion of  the  air  passages  and  by  the  fright  and  cough  which  accom- 
pany the  bleeding.  In  such  cases  opiates  stand  first  as  a  therapeu- 
tic measure  while  accessory  measm*es  such  as  mustard  or  heat  to 
the  feet  and  an  ice-bag  to  the  chest  may  bring  additional  benefit. 

Pneumothorax.  Localized  pneumothorax  is  usually  small, 
often  unrecognized,  except  upon  radioscopic  examination,  and  from 
the  standpoint  of  dyspnea,  unimportant. 
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Total  pneumothorax,  on  the  other  hand,  especially  if  sudden  in 
onset,  produces  marked  dyspnea  and  often  shock. 

Dyspnea  results  not  so  much  from  the  fact  that  one  lung  has 
ceased  to  functionate  but  as  a  result  of  displacement  of  the  mediastinal 
viscera  and  interference  with  the  expansion  of  the  sound  lung.  In 
open  pnemnothorax  nothing  relieves  dyspnea  so  well  as  closure  of 
the  wound,  if  this  can  be  accomplished.  In  open  pneumothorax 
due  to  pulmonary  disease  this  often  happens  spontaneously  as  a 
result  of  pulmonary  collapse  or  bronchial  occlusion. 

Expermiental  evidence  indicates  that  the  dyspnea  in  open  pneu- 
mothorax is  due  not  to  the  short-circuiting  of  a  large  quantity  of 
blood  thi'ough  the  collapsed  lung  but  to  imperfect  alveolar  ventila- 
tion of  the  sound  lung  by  the  mediastinal  movements.  The  medias- 
tinum moves  toward  the  sound  lung  during  inspiration  and  away 
from  it  during  expiration,  thus  lessening  the  pulmonary  ventilation 
(Hewlett).  With  the  patient  at  rest  all  the  factors  of  respiration, 
gaseous  exchange,  carbon-dioxide  tension  and  the  mechanical 
factors  are  normal  in  persons  with  a  collapsed  lung,  ^'entilation 
is  normal  despite  the  greatly  reduced  vital  capacity  as  long  as  there 
is  no  demand,  such  as  that  entailed  by  exercise,  for  increased  ventila- 
tion. Even  the  response  to  carbon  dioxide  is  normal  up  to  the  point 
at  which  respiration  is  trebled. ^^ 

Aside  from  opiates  and  psychic  control  but  little  can  be  accom- 
plished in  relieving  dyspnea  in  pneumothorax.  If  distress  continues 
aspiration  of  air  or  fluid  from  the  pleura  may  be  tried  as  a  palliative 
measure  until  the  physiological  readjustment  has  been  established. 
Pleural  Effusion.  Dyspnea,  especially  upon  exertion,  is  often 
encountered.  It  is  usually  proportional  to  the  size  of  the  effusion 
and  the  degree  of  cardiac  embarrassment. 

Reserve  air,  complementary  air  and  residual  air  are  decreased, 
the  first  two  factors  named  resulting  from  a  low  \'ital  and  total 
capacity.  The  midcapacity,  although  actually  decreased,  is  normal 
in  its  percentage  relation  to  total  capacity  (Peabody).  The  dead 
space  increases  as  the  lung  becomes  encroached  upon. 

Inasmuch  as  this  type  of  dyspnea  is  grossly  mechanical  in  origin, 
removal  of  fluid  from  the  pleura  is  the  obvious  treatment  to  be 
employed.  Transudates  in  the  pleural  cavity  are  closely  associated 
with  insufficiency  of  the  right  heart,  and  hence  cardiac  medication 
is  often  of  i)rimary  importance. 

Pulmonary  Edema.  The  causes  of  this  condition  are  various 
and  sometimes  multiple  and  the  diseases  in  which  it  may  occur  are 
numerous.  Its  treatment  will  therefore  in  large  measure  depend 
upon  the  etiological  factor.  However,  taking  pulmonary  edema 
simply  as  a  symptom,  the  dyspnea  of  which  calls  for  treatment, 
there  are  certain  measures  which  are  suiliciently  rational  and  etlect- 
ive  to  justify  employment  in  the  average  case. 

»'  Means,  J.  H.,  and  Balboni,  G.  M.:     Jour.  Exper.  Med.,  1910,  24,  671. 
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Atropin  sometimes  alone,  but  more  frequently  combined  with 
morphin.  is  often  effectual,  as  is  also  dijiitalis.  Dramatic  improve- 
ment often  follows  phlebotomy,  especially  if  venous  pressure  is  high 
and  the  arterial  pulse  strouij.  If  the  edema  be  toxic  in  ori<;in,  as, 
for  example,  after  phosgene  inhalation,  saline  infusion  should  follow 
phlebotomy,  for  in  these  cases  the  blood  becomes  concentrated  and 
the  tissues  oxygen-star^•ed  as  a  result  of  decreased  volume.  Whether 
a  similar  state  of  aft"airs  exists  in  the  spontaneous  edemas  of  civil 
practice  is,  however,  still  a  question  for  further  study.  One  fre- 
quently encounters  diminished  respiratory  function  due  to  inade- 
quate hemoglobin  or  erythroc>i:es  in  the  blood,  and  it  seems  not 
at  all  unlikely  that  such  a  condition  may  be  brought  about  by 
diminution  in  blood  volume.  In  such  event  oral,  rectal  or  intra- 
venous saline  therapy  would  be  indicated.  Until  such  treatment 
becomes  effective,  oxygen  inhalations  will  tend  to  temporarily  avert 
tissue  asph^-xiation.  If  the  edema  be  obstructive  in  nature,  and 
resulting  from  increased  pressure  in  the  pulmonary  circulation, 
oxygen  inhalation  should  follow  bleeding.^^ 


FURTHER  OBSERVATIONS  ON  THE  NATURE  AND  TREATMENT 
OF  CHRONIC  NEPHROSIS. 

By  Albert  A.  Epstein,  ^M.D., 

ASSOCLA.TE    ATTENDIXG    PHYSICI-VN,    MT.    SINAI    HOSPITAL,    XEW    YORK. 

In  1917  I  published  two  papers,^  ^  in  which  I  proposed  to  separate 
from  the  chronic  nephritides  certain  forms  of  chronic  parenchyma- 
tous nephritis  which  have  shown  themselves,  by  certain  clinical 
features  and  by  investigations  of  the  constituents  of  the  blood,  to 
be  of  a  distinct  variety  resembling  the  so-called  chronic  nephroses. 
I  also  proposed  at  that  time  a  rational  method  of  treatment  for 
such  cases,  directed  particularly  toward  restoration  of  normal 
conditions  in  the  blood.  The  new  viewpoints  which  I  thus  advanced 
have  aroused  considerable  discussion  both  here  and  abroad. 

In  a  clinical  lecture  on  "  Renal  Dropsy,"  delivered  at  the  Adden- 
brooke  Hospital  in  August,  1918,  Sir  Clifford  Allbutt^  speaks  of  the 
striking  results  obtained  by  my  method  of  treatment  in  a  case  of 
chronic  parenchymatous  nephritis.  Box^  in  an  address  before  the 
Lambeth  Division  of  the  British  Medical  Association  quotes  a 
similar  case  and  speaks  highly  of  the  beneficial  results  of  "  t^pstein's 

>9  Matsuoka,  Y.:     Jour.  Path,  and  Bact..   1915.  20,  .5.3. 
>  Epstein,  Albert  A.:     Am.  Jour.  Med.  Sci.,  1917,  154,  638. 

2  Idem:     Jour.  Am.  Med.  Assn.,  August  11,  1917,  p.  444. 

3  British  Med.  Jour.,  October  12,  1918,  p.  395. 
*  Ibid.,  March  13,  1920,  p.  356. 
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High  Protein  Diet."  McCay^  refers  to  a  case  of  nephritis,  with 
generalized  edema,  which  was  cured  by  the  adoption  of  the  "high 
protein  diet."  Symes®  says,  "We  have  found  this  diet  to  be  most 
efEcacious  in  reducing  nephritic  edema,  and  further  than  this,  it 
has  resuhed  in  a  marked  improvement  in  the  patient's  general 
condition  and  in  reducing  the  amount  of  albumin  in  the  urine." 

McLean  and  De  Wesselow^  discuss  my  method  of  dietetic  treat- 
ment, which  they  have  adopted  for  the  treatment  of  their  "hydre- 
mic cases,"  namely,  those  marked  with  edema  and  anasarca.  They 
agree  "that  a  high  protein  diet  often  results  in  removal  of  the 
dropsy  in  chronic  nephritis  is  certain,"  but  they  differ  from  me  in 
the  explanation  of  the  cause  of  the  removal.  I  shall  discuss  this 
question  later.  Wordley,^  without  stating  the  source  of  his  infor- 
mation, says  "It  is  generally  accepted  that  a  rich  protein  diet  is 
of  value  in  the  treatment  of  certain  chronic  cases  with  persistent 
edema,  on  the  ground  that  the  plasma  protein,  being  low,  will  be 
increased  thereby."  His  own  position  relative  to  this  is  some- 
what inconsistent;  he  accepts  the  principle  and  rejects  it  at  one 
and  the  same  time.  Although  in  his  conclusions  concerning  the 
cause  of  the  diuresis  which  follows  the  high  protein  diet  in  such 
cases,  he  inclines  to  the  ^^ew  of  ]\IcLean  and  De  Wesselow,  yet  by 
his  own  protocol  (Case  X)  he  furnishes  a  good  illustration  in  my 
faA'or  and  proves  by  actual  analysis  that  which  he  attempts  to 
disprove  by  argument.     I  shall  also  discuss  this  later. 

On  the  other  hand,  Kahn^  in  a  series  of  37  cases  does  not  seem  to 
be  able  to  find  any  which  correspond  to  the  group  described  by  me. 
In  none  could  he  discover  a  change  in  the  protein  composition 
or  the  lipoid  content  of  the  blood  serum.  He  concludes  his  paper 
with  the  unwarranted  statement  that  "The  feeding  of  patients 
suffering  with  chronic  parenchymatous  nephritis  on  a  protein-rich, 
fat-poor  diet  is  rather  a  risky  undertaking."  Xo  reasons  are  given. 
He  ignores  the  fact  that  my  treatment  was  designated  for  special 
cases  with  changes  in  the  blood  and  urine  of  a  specific  type,  the 
existence  of  which  Kahn  denies.  It  is  therefore  difficult  to  under- 
stand how  he  reached  the  above  conclusion  without  the  necessary 
experience. 

In  an  editorial  the  Journal  of  the  Anirrican  Medical  Association^'* 
discusses  my  views  as  well  as  the  apparent  inability  of  Kahn  to 
find  similar  cases.  It  takes  issue  with  his  statement  quoted  above 
and  concludes  the  discussion  with  the  suggestion  that  "Clinical 
investigators  should  not  abandon  suggestions  emanating  from  the 


'  Indian  Med.  Gaz.,  Calcutta,  August,  1919,  p.  54. 
^  British  Med.  Jour.,  April  10.  1920. 
'  Quart.  Jour.  Med..  July.  1919,  12. 
«  Il.id..  1920.  14. 
»  Arch.  Int.  Med.,  1920.  26,  112. 
10  Jour.  Ana.  Med.  Assn.,  1920,  74,  19. 
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physiological  laboratory  without  more  conclusive  assurances  that 
they  cannot  apply  to  human  disease." 

Christian"  in  a  paper  in  1920,  also  in  a  chapter  on  subacute 
nephritis  in  Oxford  Medicine,^^  where  he  quotes  my  dietetic  treat- 
ment in  detail,  insists  that  he  has  not  seen  any  beneficial  results 
from  it.  His  view  coincides  with  that  of  Kahn  as  to  the  rarity  of 
the  group  in  which  I  have  obtained  such  good  results. 

Geyelin  too  agrees  with  Kahn.^^  I  will  quote  him  in  full  in  order 
to  show  the  grounds  upon  which  his  views  are  based.  He  says: 
"]\Iy  own  experience  during  the  past  three  years  with  cases  of  the 
type  described  by  Epstein  is  in  accord  vdih  that  of  Kahn.  Bauman 
working  in  the  wards  of  the  Presbyterian  Hospital  has  studied  two 
patients  who  corresponded  clinically  to  the  Epstein  type,   and  j 

they  both  showed  a  high  cholesterol  content  of  the  blood  and  a 
globulin  to  albumin  ratio  similar  to  those  found  in  Epstein's  cases. 
One  case,  a  child,  aged  five  years,  had  considerable  edema,  and  an  j 

attempt  to  relieve  this  by  high  protein  feeding  resulted  in  gastro-  ' 

intestinal  disturbance  and  had  to  be  abandoned.  On  a  low  salt 
diet  this  patient  improved  slightly.*  In  the  second  case  the 
edema  had  largely  disappeared  on  admission  to  the  hospital,  and 
continued  salt  restriction  alone  soon  caused  the  remaining  edema  to 
disappear.  Eight  other  cases  clinically  similar  to  those  described 
by  Epstein  have  been  observed  where  salt  and  fluid  restriction 
caused  the  edema  to  disappear.  Unfortunately  no  blood  protein 
or  blood  cholesterol  determinations  were  made."  He  does  not 
mention  the  total  number  of  renal  cases  which  he  studied  in  the 
three  years  of  which  he  speaks,  yet  he  found  10  cases  e^•idently 
belonging  to  my  group.  In  only  2  cases  was  the  blood  examined 
by  Bauman,  and  in  both  the  results  agree  with  mine.  "Unfortun- 
ately" the  remaining  8  cases  were  not  examined  as  thoroughly  as 
the  others.  In  only  1  case  out  of  the  10,  therefore  (that  of  a  child), 
was  a  high  protein  diet  instituted,  and  because  of  an  upset  stomach, f  i 

was  discontinued.  | 

This  statement  is  very  strange  and  incomprehensible,  particu- 
larly when  we  compare  it  with  the  one  made  by  Geyelin  in  another 
article  published  in  a  preceding  number  of  the  same  journal. ^^ 
"It  is  well  recognized  that  protein  restriction  in  certain  forms  of  m 

renal  disease  where  there  is  no  nitrogen  retention,  and  Avhen  the  1] 

blood-pressure  is  not  high,  is  often  carried  to  unnecessary  extremes. 
No  apparent  effect  is  to  be  expected  from  protein  restrictions  under 
such  conditions  as  mentioned,  and  in  these  cases  a  protein  intake 
of  70  to  90  gm.  per  day  is  usually  well  tolerated,  and  is  all  the 

11  Jour.  Am.  Med.  Assn.,  June  21,  1920,  74,  615. 

12  Christian,  H.:     Oxford  Med.,  vol.  3,  Chapter  X. 
"  Prog.  Med.,  December,  1920. 

*  It  would  be  of  interest  to  know  the  subsequent  history  of  this  case. 
t  Not  an  unusual  occurrence  in  renal  conditions. 
"  Prog.  Med.,  1919. 
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more  permissible  when  the  patient  is  under  supervision  and  con- 
ditions are  such  as  to  permit  of  periodic  estimations  of  the  non- 
protein nitrogen  in  the  blood.  In  certain  types  of  nephritis 
(Epstein)  overfeeding  of  protein  Avould  seem  to  be  indicated." 
It  would  be  illuminating,  on  the  basis  of  his  own  statements,  to 
know  just  wherein  Geyelin's  experience  agrees  with  that  of  Kahn. 

In  the  above  quotations  we  find,  so  far  as  I  am  aware,  the  existing 
expression  of  opinions,  j^^o  and  con,  concerning  my  views.  The 
predominating  opinion  (though  foreign)  is  favorable,  and  the 
objections  raised  by  my  colleagues  in  this  country  lack  substantia- 
tion. The  question  of  the  nature  and  treatment  of  chronic  nephro- 
sis resolves  itself  into  at  least  five  distinct  propositions,  and  dis- 
agreement with  one  or  another  of  these  does  not  affect  the  problem 
as  a  whole. 

The  propositions  are:  (1)  That  chronic  nephrosis  is  a  clinical 
and  pathological  entity;  (2)  that  chronic  nephrosis  is  essentially  a 
metabolic  disease;  (3)  that  chronic  nephrosis  is  characterized  by 
definite  changes  in  the  protein  and  lipoid  content  of  the  blood 
serum;  (4)  that  the  water  retention  and  consequent  edema  in  this 
disease  is  of  extrarenal  origin  and  is  due  to  reduced  amount  of 
colloid,  and,  hence,  a  lowered  osmotic  pressure  of  the  blood;  (o) 
that  the  feeding  of  large  amounts  of  protein  in  the  diet  is  the  rational 
therapy  for  this  disease.  It  may  be  added  that  cases  of  chronic 
glomerulonephritis  AAith  an  intense  and  protracted  albuminuria  may 
at  times  show  changes  in  the  blood  similar  to  those  found  in  chronic 
nephrosis.  In  such  cases  the  above  findings  constitute  a  late 
phenomenon,  and  the  feeding  of  large  amounts  of  protein  in  such 
cases  may  also  be  of  benefit. 

In  the  four  years  since  the  publication  of  my  original  papers 
(loc.  cit.)  I  have  had  sufficient  opportunity  to  test  the  soundness 
of  my  views.  It  seems  to  me,  therefore,  that  it  would  be  worth 
while  to  restate  the  matter  in  the  light  of  further  experience. 

In  order  to  clarify  the  t^'pe  of  case  under  consideration,  and  to 
which  the  high  protein  diet  is  to  be  applied,  a  few  words  concerning 
the  subject  of  parenchymatous  nephritis  may  not  be  out  of  place. 
Parenchymatous  nephritis  is  the  older  term  for  certain  groups  of 
renal  disease;  it  includes  both  the  tubular  and  glomerular  nephritis. 
The  introduction  of  blood-pressure  measurement  in  the  clinic  and 
of  newer  methods  of  blood  chemistry  in  the  laboratory  have  made 
it  evident  that  this  designation  is  unsatisfactory,  for  among  the 
cases  of  parenchymatous  nephritis  there  are  at  least  two  types 
which  can  be  distinguished:  (1)  Those  in  which  the  glomeruli 
chiefiy  are  diseased  with  secondary  involvement  of  the  tul)ules  or 
interstitial  tissue,  or  both,  and  which  really  represent  an  infiam- 
mation  of  the  glomeruH  a  gionK'ruioncijhritis;  and  (2)  those 
cases  in  which  tubular  degeneration  predominates  or  in  which 
the  glomeruli  are  not  diseased.     It  was  this  consideration  which 


EPSTEIN:   NATURE   AND   TREATMENT   OF  CHRONIC   NEPHROSIS      l7l 

led  Friedrich  Miiller  to  propose  tlie  term  nephrosis  for  this  second 
group  of  cases.  Although  tlie  term  nephrosis  is  not  a  happy  one  it 
has  gradually  been  adopted  by  most  writers  in  this  field.  In  the 
newer  monographs  on  renal  disease,  such  as  that  of  \'olhard  and 
Fahr/'^  Volhard/*^  Munk/'  Richter/^  etc.,  this  term  finds  a  definite 
place.  This  is  rightly  so,  as  it  serves  to  separate  (for  thie  present 
at  least)  a  group  of  cases  which  comply  with  special  conditions. 
The  newer  studies  on  the  blood  chemistry  and  effusion  fluids  add 
support  to  the  probable  entity  of  this  type  of  renal  disease. 

From  the  pathological  standpoint,  according  to  these  authorities, 
chronic  nephrosis  is  quite  distinct.  That  the  lesion  in  the  kidneys 
in  this  condition  is  of  an  advanced  degenerative  type  has  been 
recently  proved  at  autopsy .^^  From  the  similarity  of  the  lesions 
to  that  produced  by  certain  toxins  and  mineral  poisons  it  is  sur- 
mised that  the  disease  (nephrosis)  is  due  to  an  intoxication.  Thus, 
for  example,  an  acute  tubular  degeneration  amounting  in  severe 
instances  to  tubular  destruction  is  produced  in  poisoning  of  bichlo- 
ride of  mercury,  bismuth,  uranium,  etc.  Milder  forms  of  paren- 
chymal degeneration  frequently  occur  in  many  febrile  diseases, 
especially  diphtheria,  yellow  fever  and  other  infections.  When  the 
destruction  of  the  tubular  epithelium  is  not  sufficient  to  produce 
death  complete  recovery  takes  place  within  a  few  weeks,  as  the 
tubules  possess  a  remarkable  capacity  for  regeneration.  Although 
the  kidney  lesions  in  the  acute  and  chronic  forms  of  tubular  nephri- 
tis (as  just  stated)  may  be  alike,  it  is  questionable  whether  the  cases 
ivhich  are  encountered  clinically,  and  which  are  termed  "chronic 
nephrosis,''  ever  actually  residtjrom  an  acute  condition  of  the  character 
described  above. 

The  true  pathogenesis  of  this  disorder  must  be  left  to  the  future 
to  be  determined.  But  many  facts  which  we  now  possess  strongly 
suggest  that  the  disease  begins  as  a  metabolic  disorder  which  leads 
primarily  to  the  albuminuria  (a  diabetes  albuminuricus),  and 
secondarily  to  give  rise  to  changes  in  the  kidneys  and  to  the  other 
pathological  and  clinical  sequela'. 

Chronic  nephrosis  is  not  a  rare  medical  curiosity.  Its  frequency 
must  be  considerable,  as  allusions  to  the  condition,  by  whatever 
term  it  may  be  designated,  are  numerous  in  the  literature.  Careful 
coordination  of  clinical  data  with  chemical  analysis  of  the  blood 
and  urine,  however,  is  necessary  for  its  recognition.  Whether  all 
cases  of  known  etiology  such  as  s^'philis,  tuberculosis  and  other 
general  and  focal  infections  and  those  of  unknown  causation  are  of 
the  same  order  or  not,  the  fact  remains  that  cases  of  the  type 

'^  Die  Brightsche  Xierenkrankheit,  Berlin,  1914. 

1^  Die  Doppelseitigen  Haematogenen  Nierenkrankungen,  Berlin,   1918. 
"  Pathologie  unci  Klinik  der  Nephrosen,  Nephritiden  und  Schrimpfnieren,  Berlin 
u.  Wien,  1918. 

*'  In  Kraus's  and  Brugsch's  System. 
"  Fahr:     Loc.  cit. 
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described  by  me  exist  and  are  fairly  numerous.  Munk-'^  in  speak- 
ing of  "lipoid  nephrosis,"  a  type  closely  resembling  mine,  insists  that 
the  recognition  of  the  entity  of  this  condition  is  indispensable  for 
a  thorough  clinical  conception  and  the  proper  therapeutic  manage- 
ment of  this  type  of  renal  disease. 

It  is  fair  to  admit  that  absolute  standards  for  the  differentiation 
of  chronic  nephrosis  from  the  other  t}q)es  of  "  chronic  parenchyma- 
tous nephritis"  are  still  lacking,  and  it  may  at  times  be  impossible 
to  definitely  place  a  given  case  until  the  therapeutic  test  (i.  e., 
a  high  protein  diet)  has  been  successfully  applied.  However,  from 
our  present  knowledge  the  distinguishing  features  of  chronic 
nephrosis  are  the  following:  The  disease  occurs  in  relatively 
young  individuals.  It  is  of  obscure  or  unknown  origin  and  bears 
no  definite  relation  to  known  infectious  diseases.  In  some  instances 
pregnancy  may  stand  in  etiological  relationship  to  the  condition. 
Objectively  it  is  characterized  by  a  pronounced  albuminuria  with 
or  without  casts.  The  urine  is  usually  free  from  blood  elements. 
The  blood-pressure  is  not  elevated.  At  first  the  condition  may 
be  devoid  of  other  gross  manifestations;  subjective  symptoms  may 
also  be  lacking  and  the  exact  time  of  onset  frequently  cannot  be 
determined.  Its  development  may  be  slow  and  insidious,  but  as 
it  progresses  oliguria  and  edema  invariably  develop.  Pallor  is 
usually  very  pronounced  (the  skin  is  of  a  dirty  gray  or  putty-like 
color),  and  together  with  puffiness  of  the  eyelids  or  swelling  of  the 
ankles  may  be  the  first  symptoms  to  attract  the  patient's  attention. 
Loss  of  appetite  and  a  feeling  of  fatigue  may  be  among  the  earlier 
symptoms.  Headache,  vomiting  and  diarrhea  may  also  be  present. 
Pain  in  the  back  may  be  encountered  as  a  symptom,  but  not  very 
frequently. 

As  stated  above,  with  the  progress  of  the  disease  the  edema 
becomes  marked.  It  reaches  its  highest  degree  in  this  disease  and 
forms  the  chief  clinical  manifestation.  Of  great  importance,  also, 
is  the  state  of  the  cardiovascular  system.  The  heart  is  not  enlarged, 
the  blood-pressure  is  normal  and  in  uncomplicated  cases  is  never 
increased. 

The  urinary  picture  is  characteristic.  The  quantity  is  much 
reduced,  of  a  high  specific  gravity  and  contains  large  quantities  of 
albumin.*  In  my  previous  papers  {loc.  cit.)  I  stated  that  the 
daily  output  for  weeks  and  months  may  amount  to  as  much  as  50 
gm.  a  day.  In  the  earlier  stages  the  output  of  urinary  excretory 
substances  may  be  normal,  but  functional  tests  show  renal  defi- 
ciency, such  as  retention  of  chlorides,  of  nitrogen  and  diminished 
phenolsulphonephthalein  excretion.  Water  retention  may  also 
occur  in  the  early  preedematous  stages  of  the  disease.    The  body 

2"  Loc.  cit. 

*  According  to  Munk,  lipoid  substances  are  present  in  the  urine  and  can  be 
readily  detected  microscopically. 
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tissues  (other  than  subcutaneous)  are  evidently  capable  of  storing 
up  considerable  fluid  before  showing  definitely  the  presence  of 
edema.-*  In  fully  developed  cases  the  retention  of  chlorides  and  of 
nitrogen  (as  measured  by  test  diets)  may  be  quite  marked,  and 
yet  the  blood  may  fail  to  give  evidence  of  such  retention.  This 
is  particularly  true  in  the  edematous  stages  of  the  disease.  The 
condition  is  not  at  all  paradoxical.  An  explanation  for  it  can  be 
found  in  the  greater  distribution  of  the  retained  substances  through- 
out the  body  in  the  water-logged  tissues.  In  my  earlier  publica- 
tions,-^ ^^  2^  I  have  drawn  attention  to  the  fact  that  the  non-protein 
constituents  of  effusion  fluids  approximate  those  of  the  blood  in 
the  same  cases,  both  in  point  of  quality  and  quantity.  Denis  and 
Minot-^  have  also  recently  found  that  the  non-protein  constituents 
of  the  fluids  (which  belong  to  the  class  of  crystalloids  and  among 
which  are  urea,  uric  acid  and  creatinin)  occur  in  the  same  concen- 
tration in  exudates  and  transudates  as  in  the  blood.  They  have 
also  found  that  the  concentration  of  the  non-protein  substances  in 
ascitic  fluid,  for  example,  is  easily  influenced  by  diet.  That  the 
absence  of  increased  concentration  of  the  non-protein  nitrogenous 
substances  in  the  blood  in  cases  of  nephrosis  is  probably  due  to 
increased  distribution  of  these  substances  throughout  the  body  (or 
dilution)  is  further  evidenced  by  the  fact  that  both  in  the  early 
preedematous  as  well  as  the  postedematous  stage  (follow^ing  treat- 
ment and  general  improvement)  increased  concentration  of  nitrog- 
enous waste  products  as  well  as  chlorides  occurs.  It  may  be 
added  here,  for  the  reasons  stated,  that  estimations  of  soluble 
substances  in  the  blood,  in  all  cases  associated  with  massive  effu- 
sions or  edema,  do  not  accurately  measure  the  quantity  of  such 
substances  which  are  retained  in  the  body.  This  is  of  importance 
in  the  interpretation  of  functional  tests  of  the  kidney. 

Apart  from  the  characteristics  mentioned  and  from  the  clinical 
manifestations  there  occur  in  the  blood  certain  changes  which  seem 
to  distinguish  this  group  from  every  other  form  of  renal  disease. 
These  changes  may  be  placed  under  two  headings,  primary  and 
secondary. 

As  a  primary  change  I  consider  the  increase  in  the  lipoid  content 
of  the  blood.  Of  the  lipoid  substances  it  is  cholesterol  which  has 
been  especially  studied.  I  called  attention  to  this  in  my  previous 
publications.  Normally,  cholesterol  occurs  in  the  blood  as  free 
cholesterol  and  as  an  ester,  together  varying  from  about  0.175 
per  cent  to  0.225  per  cent.  SHght  variations  may  occur  in  other 
forms  of  renal  disease.     But  in   the   cases  under  consideration 

21  Epstein,  Albert  A.:     Medical  Climes  of  North  America,  July  1920,  4,  145. 

^  Idem:     Loo.  cit. 

25       "         Loo.  cit. 

2«   "    Jour.  Exp.  Med.,  1912, 16,  719;  1913, 17,444;  1914,20,  334. 

2»  Arch.  Int.  Med.,  1917,  20,  879. 
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the  most  marked  increase  has  been  noted.  In  my  former  piibHca- 
tions  I  gave  figures  ranging  from  ().;333  per  cent  to  1.23  per  cent. 
In  other  renal  conditions,  including  surgical  diseases,  no  such 
increase  occurs.  Occasionally  a  moderate  rise  may  be  encountered, 
but  as  a  rule,  this  is  associated  with  some  other  superimposed  con- 
dition. Of  interest,  also,  is  the  fact  that  in  uremic  cases,  in  those 
particularly  showing  a  high  nitrogen  retention  in  the  blood  (the 
dry  or  so-called  azotemic  cases),  the  lipoid  content  is  very  much 
diminished.  The  cholesterol  in  such  cases  may  fall  as  low  as  O.OG 
gm.  per  100  cc  of  blood.  This  is  in  conformity  with  the  observations 
of  Chauffard,  Laroche  and  Grigaut.-® 

A  milky  appearance  of  the  serum  of  certain  nephritics  was 
observed  also  by  the  older  writers,  notably  by  Bright"  ai^d  also 
by  Rayer."^^  However,  careful  chemical  analysis  of  the  blood  in 
such  cases  has  been  made  only  in  relatively  recent  times.  In  23 
cases  of  severe  nephritis  which  Bloor-^  examined,  the  blood  choles- 
terol values  were  practically  normal.  None  of  his  cases  were 
clinically  of  the  type  under  discussion.  In  only  one  instance 
((^ase  XV,  E  223)  was  edema  present,  and  that  was  one  of  acute 
nephritis.  Denis^"  found  an  increased  cholesterol  content  in  the 
blood  in  only  1  of  50  cases  (Case  C  253).  This  case  is  the  only 
one  in  her  series  which  might  be  called  a  "  chronic  parenchymatous 
nephritis."  The  first  blood  examination  in  this  case  yielded 
0.475  per  cent  cholesterol  and  a  second  examination  after  a  short 
interval  showed  0.606  per  cent  cholesterol.  Miiller^^  found  0..S4 
per  cent  cholesterol  in  the  blood  in  a  case  of  nephritic  lipemia. 
In  a  series  of  cases  observed  by  Widal,  Weill  and  Laudat^^  moderate 
increases  in  the  blood  cholesterol  were  foinid  in  a  number  of 
instances,  but  the  highest  value,  1.08  per  cent,  was  obtained  in  a 
case  associated  with  a  very  intense  albuminuria.  Beumer"  foimd 
an  increase  in  the  cholesterol  of  the  blood  serum  of  nephrotic 
patients  but  not  in  other  nephritides.  Stepp'*  studied  the  choles- 
terol content  of  the  blood  in  different  forms  of  Bright's  disease 
and  found  that  in  all  cases  of  severe  injury  to  the  kidney  paren- 
chyma an  increase  in  the  cholesterol  content  of  the  blood  occurred. 
On  the  other  hand,  types  of  nephritis  in  which  interstitial  change 
predominated  did  not  show  such  increase.  My  own  further 
observations  only  confirm  the  earlier  ones.     The  cholesterol  of  the 

'«  Compt.  rend.  Soc.  de  biol.,  1911,  70,  108. 

2'  See  reference.  '^ 

"  See  reference.  '^ 

»  Jour.  Riol.  Chem.,  1917,  31,  575. 

30  Ibid.,  1917,  29,  93. 

'»  Physiol.  Chem.,  1913,  86,  469. 

"  Scnuiine  mC-d.,  1912,  32,  r)2<). 

"  Monatschr.  f.  Kinderh.,  1920,  18;  abstract,  Jour.  Am.  Mod.  Assn.,  75,  1300. 

M  Deutsch.  Arch.  f.  klin.  Med.,  1918,  127,  439-4G7. 
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blood  has  varied  in  the  later  series  of  cases  from  0.3  per  cent  to 
1.3  per  cent.* 

The  increase  in  the  lipoid  content  of  the  blood  of  chronic  nephro- 
sis constitutes  a  fundamental  change  and  is  of  primary  importance. 
It  is  undoubtedly  of  greater  significance  than  is  the  lipoidemia  of 
diabetes.  In  the  latter  disease  it  occurs  occasionally  as  a  result 
of  an  excessive  absorption  and  a  perverted  utilization  of  fat,  and 
is  frequently  associated  with  an  acidosis.  Although  the  origin  of 
the  lipoidemia  in  nephrosis  is  still  obscure  it  is  unquestionably  of  a 
different  order  from  that  which  occurs  in  diabetes  mellitus.  If 
the  lipoidemia  of  chronic  nephrosis  were  due  to  the  accumulation 
resulting  from  ingested  fat,  restriction  of  fat  should  cause  a  fall 
in  the  lipoid  content  of  the  blood;  but  that  is  not  the  case.  The 
mere  elimination  of  fat  from  the  diet  does  not  influence  the  lipoid- 
emia of  chronic  nephrosis  to  any  great  extent.  We  must  therefore 
ascribe  this  lipoidemia  to  other  sources— in  part,  perhaps,  to  the 
mobilization  of  body  fat,  particularly  as  such  cases  show  extreme 
emaciation  when  recuperation  occurs.  Tissue  degeneration  may 
also  contribute  its  quota  of  lipoid  material  to  the  blood  (Koch  and 
\'oegltlin). 

Like  the  albuminuria  the  lipoidemia  is  a  constant  accompaniment 
of  chronic  nephrosis,  and,  in  a  measure,  serves  as  an  index  of  the 
degree  of  the  severity  of  the  disturbance.  The  inability  of  some 
investigators  to  find  it  can  be  accounted  for  only  by  the  absence 
of  appropriate  cases  (Bloor  and  Denis),  or  by  the  fact  that  their 
observations  were  based,  in  all  probability,  on  cases  of  diffuse 
glomerular  nephritis  in  which  the  lipoid  content  is  not  necessarily 
increased  (Kahn). 

No  reasonable  explanation  of  the  lipoidemia  can  be  found  unless 
we  assume  that  chronic  nephrosis  represents  a  specific  t^'pe  of 
disordered  metabolism.  That  this  deduction  is  warranted  seems 
supported  by  the  fact  that  in  certain  instances  a  hypothyroid 
state  is  definitely  demonstrable.  Basal  metabolism  has  been 
found  to  be  decreased  where  such  studies  have  been  made.'^^  These 
studies  have  convinced  me  that  we  have  a  series  of  borderline 
cases  on  one  side  of  which  there  are  cases  with  a  clinical  picture 
of  nephrosis  and  on  the  other  side  cases  with  distinct  hx-pothyroidism 
and  "frustes"  forms  of  m\Tcedema.t 

As  a  secondary  change  I  consider  the  reduction  of  the  protein 
in  the  blood  serum  and  the  change  in  the  ratio  of  albumin  to  globu- 
lin.    Of  these  the  change  in  the  ratio  of  albumin  to  globulin  is 

*  By  far  the  largest  number  of  blood  analyses  for  cholesterol  have  been  made  by 
my  colleague,  Dr.  Joseph  Reiss.  Other  members  in  the  staff  of  the  physiological 
department  have  contributed  to  this  work.  To  all  of  them,  and  particularly  to 
Dr.  .Joseph  Reiss,  I  wish  to  extend  my  thanks  for  unselfish  cooperation. 

2*  Aub,  J.  C,  and  Du  Bois,  E.  F.,  and  Soderstrom,  G.  F. :  Arch.  Int.  Med.,  May, 
1917,  p.  865. 

t  This  will  form  the  subject  of  a  future  report  by  the  author  and  Lande. 
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possibly  of  greater  importance  than  the  reduction  of  total  protein. 
In  many  cases  it  is  the  earliest  manifestation.  In  my  previous 
publications  I  gave  figures  for  the  normal  and  the  changes  occurring 
in  the  cases  of  nephrosis.  Normally  the  protein  of  the  blood  serum 
forms  about  6  to  8  per  cent  while  the  ratio  of  albumin  to  globulin 
is  about  4  to  2  or  5  to  3,  /.  e.,  the  globulin  forming  about  37  per 
cent  of  the  total  protein.  In  nephrosis  in  my  previously  reported 
cases  I  found  the  figures  for  the  total  protein  of  the  blood  serum 
to  average  3.928  per  cent  and  the  ratio  of  albumin  to  globulin  to 
average  0.466  per  cent  of  albumin  to  3.426  per  cent  of  globulin, 
the  globulin  forming  89.2  per  cent  of  the  total  protein.  Since  then 
investigation  has  corroborated  the  above  figures. 

The  reduction  in  the  protein  content  of  the  blood  serum  is  of 
twofold  importance:  (1)  It  stands  in  causal  relationship  to  the 
edema,  and  (2)  it  furnishes  an  intimation  to  the  effect  of  the  albu- 
minuria on  the  nutrition  of  the  body,  thus  pointing  a  way  to  a  rational 
therapeutic  measure.* 

To  summarize:  We  have  then  in  the  case  of  nephrosis  a  clinical 
picture  characterized  by  a  gradual  onset,  a  protracted  course, 
edema,  anasarca  and  effusion  of  the  serous  cavities;  by  oliguria, 
marked  albuminuria  and  occasional  cylindruria,  a  high  specific 
gravity  which  indicates  ability  to  concentrate  the  urine.  It  is  also 
characterized  by  the  absence  of  any  increased  blood-pressure  and 
any  cardiac  hypertrophy  and  by  the  absence  of  any  marked  nitrogen- 
retention  in  the  blood.  It  is  also  characterized  fundamentally  by 
a  marked  increase  in  the  cholesterol  content  of  the  blood,  by  a 
reduction  in  the  total  protein  of  the  blood  serum  and  by  the  inver- 
sion of  the  normal  ratio  of  albumin  to  globulin.  The  whole  presents 
a  metabolic  disturbance  of  nutrition.  It  is  more  pronounced  in 
younger  individuals.  It  stands  in  all  probability  in  some  relation- 
ship to  states  of  hypothyroidism. 

The  above  characteristics  tvpify  the  pure  forms  of  chronic 
nephrosis.  Unfortunately  renal  diseases  do  not  often  pursue  a 
clear-cut  course.  Undoubtedly  there  occur  cases  of  glomerulo- 
nephritis to  which  the  pathological  picture  of  nephrosis  is  added, 
and  vice  versa.  I  have  cited  a  case  of  the  latter  type  in  my  article 
in  the  Medical  Clinics  of  \orth  A))ierica.^'''  In  practice  they  are 
common.  The  separation  of  the  individual  elements  may  at  times 
be  difficult.  However,  increase  in  the  blood-i)ressure.  a  marked 
nitrogen  retention  and  the  presence  of  any  blood   in  the  urine 

*  The  use  of  the  refractom,eter  for  the  determination  of  the  total  protein  or  the 
globulins  in  the  blood  serum  of  cases  of  chronic  nephrosis  is  inadvisable.  The 
marked  lipoid  content  which  is  found  in  such  sera  interferes  with  the  accurate  read- 
ing for  the  protein.  In  fact  the  lipoids  may  interefcre  even  with  other  methods  of 
analysis,  such  as  the  precipitation  of  the  globulins  by  means  of  ammonium  sulphate. 
Where  a  marked  lipoidcmia  is  present  it  is  necessary,  therefore,  to  treat  the  serum 
first  with  ether,  removing  the  ether  by  ventilation,  precipitation  of  the  globulins 
occurs,  then,  without  any  interference  from  the  lipoids. 

'*  Epstein,  Albert  A.:     Loc,  cjt. 
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point  to  the  glomerulonephritic  element.  Increase  in  the  cholestc^rol, 
rednction  in  the  protein  and  change  in  the  albumin-globuhn  ratio 
in  the  sernm  point  to  the  nephrotic  element.  It  is  of  importance 
from  the  therapeutic  standpoint  to  separate  these  elements,  for  with 
the  abeyance  of  the  glomerular  inflammation  treatment  should  be 
directed  along  the  same  lines  as  those  indicated  in  cases  of 
nephrosis.  This  will  be  discussed  later.  Numerous  reasons 
exist  for  the  belief  that  chronic  nephrosis,  or  a  renal  disturbance 
closely  resembling  it,  is  a  metabolic  disorder  from  the  beginning 
to  the  end.  Nevertheless  it  is  possible  that  certain  of  the  phe- 
nomena which  seem  to  characterize  chronic  nephrosis  may  occur 
in  other  tA^Des  of  renal  disease  and  may  be  secondary  to  inflam- 
mation of  the  kidney.  I  refer  particularly  to  cases  of  true  nephri- 
tis which  are  accompanied  by  protracted  albiuiiinuria  of  a  severe 
grade.  ^Vhether  the  albuminuria  is  the  result  of  a  general  meta- 
bolic disturbance  or  the  product  of  an  inflammatory  process  in  the 
kidney  is  quite  immaterial  as  regards  its  ultimate  efl'ect  on  the 
blood.  The  relation  between  the  albuminuria  and  the  protein 
composition  of  the  blood  serum  is  a  direct  quantitative  one.  The 
more  intense  the  albuminuria  the  greater  will  be  the  loss  of  serum 
protein  (unless  that  loss  is  replaced  somehow)  and  the  more  pro- 
found will  be  the  efli'ect  on  the  general  nutrition  of  the  body. 
Whether  the  severe  loss  of  protein  substance  can  produce  a 
lipoidemia  also  is  a  question  which  our  present  knowledge  does  not 
answer. 

The  fundamental  point  in  the  therapy  of  such  cases  is  the 
loss  of  proteins  in  the  urine  and  the  consequent  impoverishment 
of  the  blood  in  these  substances. 

•  The  question  has  been  raised  by  some  observers  as  to  the  efficacy 
of  the  high  protein  diet  in  the  treatment  of  the  disease  under 
discussion.  Before  advancing  a  rational  therapeutic  measure 
w^hich  should  aim  at  the  improvement  of  the  fundamental  chem- 
ical changes  it  is  necessary,  of  course,  for  us  to  investigate  how 
far  these  changes  are  responsible  for  the  symptoms  which  object- 
ively present  themselves.  Of  these  the  most  important  one  is 
the  edema. 

Since  the  time  of  Bright  explanations  for  the  cause  of  renal 
edema  have  been  manifold.  The  modern  theories  rhay  be  classified 
under  three  headings:  (1)  P^dema  is  the  result  of  the  inability 
on  the  part  of  the  kidneys  to  excrete  certain  substances,  such  as 
water  (Koranyi)  and  salt  (Widal,  Strauss,  etc.).  (2)  P'.dema  is 
the  result  of  some  injury  to  the  capillary  and  endothelial  walls: 

(a)  As  a  result  of  an  inflammatory  condition  (Cohnheim,  Senator) ; 

(b)  as  a  result  of  abnormal  toxins  due  to  destruction  of  the  kidney 
cells,  nephrolysin  (Ascoli).  (3)  Edema  is  the  result  of  some  change 
m  the  tissues:  (a)  A  colloid  chemical  change  (Fischer);  (6)  a 
diminution  of  the  elasticity  of  the  subcutaneous  tissues  (Landerer). 


178      EPSTEIN:   NATURE    AND   TREATMENT  OF   CHRONIC   NEPHROSIS 

It  would  lead  us  too  far  to  attempt  to  examine  in  detail  the 
basis  for  all  these  various  theories.  Just  a  cursory  review  is  neces- 
sary to  show  their  inadequacy: 

1.  The  theory  that  edema  is  the  result  of  the  inability  of  the 
kidneys  to  excrete  certain  substances  is  at  first  glance  very  attract- 
ive when  we  notice  the  diminution  of  urine  with  the  appearance 
of  the  edema.  Koranyi  and  his  pupils  attempted  to  explain  renal 
edema  on  the  basis  of  the  inability  of  the  kidney  to  excrete  water 
and  the  consequent  water  retention  eventually  resulting  in  the 
accumulation  of  fluid  in  the  tissue  spaces.  That  this  explanation 
is  not  adequate  is  at  once  seen  when  we  consider  the  cases  of  chronic 
glomerulonephritis  with  kidney  insufficiency.  We  find  here, 
according  to  some  authorities,  a  marked  hydremia,  and  yet  these 
cases  run,  as  a  rule,  until  the  end  without  any  edema  while  cases 
of  nephrosis  with  marked  edema  do  not  show  any  real  hydremia. 

Widal,"  Strauss^*  and  others  believe  the  cause  of  edema  to  be 
the  inability  of  the  kidney  to  excrete  salt.  The  retention  of  salt 
necessitates  the  retention  of  water  to  hold  it  in  physiological  solu- 
tion. ^Yida^s  explanation  is  based  especially  upon  the  experiment 
of  Widal  and  Javal  on  a  case  of  renal  edema,  where  they  promptly 
produced  edema  four  times  by  feeding  the  patient  salt  and  by 
having  first  caused  the  edema  to  disappear  by  withdrawing  the  salt. 

There  is  no  doubt  whatsoever  that  withholding  the  salt  will  in 
many  cases  (more  particularly  cardiorenal  types)  reduce  the  edema, 
and  even  cause  it  to  disappear,  but  that  the  retention  of  salt  is 
the  underhing  cause  of  the  edema  cannot  be  accepted.  In  cases 
of  complete  suppression  of  urine  salt  is  retained  with  the  other 
substances  of  excretion;  here  the  concentration  of  the  salt  in  the 
blood  may  reach  to  above  1  per  cent  without  the  production  ef 
edema.  In  chronic  interstitial  forms  of  nephritis  (in  hypertensive 
forms)  retention  of  salt  occurs  but  no  retention  of  water. 

2.  The  theory  that  edema  is  the  result  of  an  increased  permea- 
bility of  the  capillary  endothelial  cell  has  its  origin  with  Cohnheim. 
He  assumed  an  inflammatory  condition  of  the  capillaries  of  the 
skin  which  caused  this  increased  permeability.  He  was  followed 
by  Senator,'^  who  assumed  that  the  edema  is  not  a  consequent 
but  a  parallel  ])henomenon  of  the  nephritis  and  due  to  injury  of  the 
capillary  wall  by  the  same  toxin  that  caused  the  ne])hritis.  This 
theory  of  increased  permeability  of  the  capillary  endothelial  wall 
seems  to  have  found  more  favor  with  many  of  the  modern  writers 
on  kidney  disease. 

\'olhar(H'^  as  well  as  Hichter"  sui)scribe  to  this  theory,  although 
they  do  not  accept  the  idea  that  the  injury  to  the  capillary  wall  is 
an  inflammatory  one. 

"  Hull,  ft  m(^"m.  Sor.  in6d.  d.  h'lp.  de  Paris,  Juno  12,  1902. 
"  Die  chronischcn  NicreiicutziinduriKOii,  etc,  Horliii,  1908. 
'•  Lehrbuch  der  Niercnkrankheiten,  Wion  uml  Loipzig. 
*"  Jmc.  ('it.  «'   Loc.  cit. 


EPSTEIN:    NATLTRE    AND   TREATMENT   OF   CHRONIC   NEPHROSIS      179 

Against  the  theory  of  the  inflammatory  condition  of  the  capilla- 
ries Ave  haxe  the  fact  that  the  edema  of  cases  of  nephrosis  is  not  of  an 
inflammatory  character.  In  a  previous  paper*'-  I  have  shown  that 
the  edema  fluid  in  these  cases  is  made  up  principally  of  salt  and 
water  and  that  it  contains  only  a  trifling  amount  of  protein. 
Against  the  view  of  Senator  is  also  the  fact  that  glomerulonephritis 
occasionally  runs  its  course  without  any  edema.  Moreover,  recent 
observations  in  experimental  nephritis  show  that  capillary  perme- 
ability is  diminished  and  not  increased.'*^ 

Ascoli"*^  assumes  that  during  the  course  of  nephritis,  toxic  sub- 
stances and  "  nephrolysins "  are  produced  which  injure  the  endo- 
thelial cells  of  the  capillary.  This  has  received  support  from  the 
fact  that  some  observers  have  found  substances  with  a  lymphagogue 
action  in  the  serum  of  the  blood  and  edema  fluid  in  cases  of  nephritis 
(Kast,  Sterling).  No  definite  nephrolysins  have,  however,  been 
isolated,  and  the  assumption  of  Ascoli  is  purely  hypothetical. 

3.  These  theories  are  based  on  the  assumption  of  some  change 
in  the  tissues.  Of  these,  Fischer's  colloid  chemical  theory  has 
aroused  much  notice.  Fischer  assumes  an  increased  imbibition  of 
the  tissue  colloids  under  the  influence  of  an  increased  avidity  of 
the  cells.  This  theory  is  not  acceptable  for  many  reasons,  a  few 
of  which  stand  out  prominently.  An  increased  avidity  of  the 
tissue  cells  for  fluid  would  not  account  for  the  presence  of  fluid 
between  the  cells  which  constitutes  edema.  Also,  it  has  been  shown 
that  the  tissues  in  edema  are  not  abnormally  acid  and  that  an 
increase  in  acidity  sufficient  to  cause  a  marked  imbibition  of  the 
tissue  colloids  would  result  in  the  death  of  the  tissue. 

Landerer'*^  assumed  the  edema  to  be  due  to  a  diminished  elasticity 
of  the  tissues,  but  Boenninger*''  points  out  the  objections  to  this. 
In  old  people  with  loose  skin  the  elasticity  is  undoubtedly  reduced, 
and  yet  no  edema  results.  The  same  is  true  of  the  lax  tissues  which 
persist  in  cases  after  resorption  of  the  edema. 

From  the  review  of  these  theories  it  will  be  seen  that  although 
they  are  many  and  varied,  yet  they  do  not  offer  a  reasonable 
explanation.  It  is  necessary  therefore  before  attempting  to  explain 
the  causes  of  edema  to  discuss  the  principles  imderlying  the  forma- 
tion of  lymph  and  tissue  fluid.  We  must  distinguish  between  the 
various  forms  of  fluid  which  together  are  often  termed  "lymph." 
First,  there  is  the  transudate  which  leaves  the  circulation  through 
the  capillary  wall  and  which  contains  all  of  the  nutrition  material 
necessary  for  the  cell.  Then  the  tissue  fluid  which  contains  some 
of  the  transudate  but  mixed  with  it  — some  of  the  waste  products 

*-  Epstein,  Albert  A.:     Loc.  cit. 

«  Chisholni,  Boycott  and  Douglas:     Jour.  Path,  and  Bacteriol.,   1914,   19,  265. 
Bogert,  Underbill  and  Mendel:     Am.  Jour.  Physiol.,  1916,  41,  189. 
**  Vorlesungen  liber  Uramie,  Jena,  1903. 
**  Die  Gewesspannung,  etc.,  Leipzig,  1884. 
*'■  Ztschr.  f.  exj).  Path.  u.  Therap.,  1,  S.  a. 
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of  cell  metabolism.  Finally,  there  is  the  fluid  which  is  contained 
in  the  lymphatic  vessel  or  lymph  proper. 

The  tissue  fluid  serves  as  a  middleman  between  the  circulation 
and  the  tissue  while  the  lymph  serves  the  purpose  of  removing 
any  excessive  transudate  as  a  result  of  increased  cell  activity. 
This  is  shown  best  in  the  case  of  glandular  activity  such  as  that  of 
the  salivary  glands,  and  better  still  in  the  case  of  the  liver. 
Increased  liver  activity  at  once  increases  the  transudate,  and  as  a 
consequence  the  lymph  flows  from  that  organ,  and,  following  this, 
from  the  thoracic  duct. 

Normally  a  satisfactory  balance  is  maintained  between  the 
amount  of  transudate,  tissue  fluid  and  lymph  flow.  It  is  main- 
tained at  a  low  level  of  activity  in  the  case  of  the  resting  limbs  and 
at  a  higher  level  of  activity  in  the  case  of  the  glandular  organs. 

Wliat  are  the  forces,  then,  which  maintain  this  balance?  \Miat 
causes  a  disturbance  of  this  balance,  and  with  what  result? 

In  this  field,  as  in  that  of  the  kidney,  the  dispute  has  been 
between  those  who  believe  in  the  active  secretion  of  the  endo- 
thelial cell  of  the  capillary  wall  and  those  who  believe  in  filtration 
through  the  capillary  wall.  Modern  physiologists,  as  Starling,*^ 
assume  the  endothelial  cell  to  act  as  a  filtering  membrane  of  vari- 
able permeability,  and  that  the  factors  responsible  for  the  transu- 
dations are  of  two  classes:  (1)  Mechanical,  depending  upon 
pressure  in  the  capillaries;  (2)  chemical,  depending  upon  the  con- 
stituents of  the  blood  and  tissue  fluid  and  upon  the  processes  of 
diffusion  and  osmosis.  By  the  term  variable  permeability  is  meant 
the  condition  of  the  capillary  wall  in  various  parts  of  the  body 
which  vary  in  regard  to  completeness.  This  is  again  best  illustrated 
in  the  case  of  the  liver,  where  the  capillary  endothelial  lining  is 
discontinuous— that  is,  the  capillaries  lack  a  complete  endothelial 
wall.  The  capillaries  of  the  intestines  are  less  permeable  than 
those  of  the  liver,  but  more  so  than  those  of  the  limbs.  In  the 
intestine  and  in  the  liver,  therefore,  an  increase  in  the  capillary 
pressure  will  at  once  cause  an  increase  in  the  transudate  and  in 
the  flow  of  lymph  (StarUng).^^ 

Although  both  factors,  the  mechanical  and  the  chemical,  are  con- 
cerned in  every  part  of  the  body,  the  chemical  factor  comes  into 
more  play  in  the  limbs  where  the  capillary  wall  is  less  permeable 
than  is  the  case  in  the  liver  or  in  the  intestine.  Their  interchange 
between  the  blood  and  tissue  fluid  is  dependent  not  only  upon 
filtration  but  also  upon  the  osmotic  forces  of  the  dissolved  sub- 
stances. Here  the  breaking-down  of  large  molecules  into  smaller 
ones  in  the  process  of  nniscular  activity  increases  the  number  of 
molecules  with  the  consequent  increase  in  osmotic  ])ressure  in  tiie 
tissue  fluid.     This  causes  an  increase  in  tiie  transudate  from  the 

*'  Prinriplcs  of  Human  Physiol.,  Philadelphia,  1920, 
<*  Loc.  oit, 
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blood— that  is,  in  the  flow  of  fluid  from  the  lower  to  the  higher 
concentration.  The  opposite  is  true  when  the  blood  becomes  more 
concentrated,  such  as  after  an  injection  of  dextrose  which  results 
in  the  flow  of  fluid  from  the  tissue  to  the  blood. 

We  have  therefore  normally  these  forces  of  intracapillary  press- 
ure and  of  the  osmotic  force,  of  the  dissolved  substances,  normally 
balancing  each  other  to  maintain  a  constant  interchange  between 
the  blood  and  the  tissues,  and  varying  with  the  activity  and  the 
demand  of  the  tissues. 

Anything,  therefore,  which  causes  a  change  in  the  intracapillary 
pressure  or  in  the  osmotic  pressure,  concentration  in  the  dissolved 
substances  will  at  once  cause  a  disturbance  in  the  tissue  fluid.  A 
simple  illustration  of  the  result  of  changing  the  intracapillary 
pressure  is  the  effect  of  hemorrhage.  This  is  at  once  followed  by  a 
universal  fall  in  the  capillary  pressure  below  that  of  the  surround- 
ing tissue  fluid,  and  this  results  in  the  backward  filtration  which 
makes  up  for  the  loss  of  the  fluid. 

Increase  in  the  intracapillary  pressure  must  be  equalized  by  a 
corresponding  increase  in  the  osmotic  concentration  of  the  blood, 
and  if  this  does  not  occur  is  followed  by  an  increase  in  the  amount 
of  the  transudate;  and  if  the  increased  amount  of  transudate  is  not 
promptly  removed,  accumulation  of  fluid  in  the  interspaces  will 
result  (cardiac  decompensation,  hepatic  cirrhosis  and  localized 
inflammatory  processes) . 

If  the  intracapillary  pressure  is  not  effected  but  there  is  an 
increase  in  the  osmotic  pressure  in  the  blood,  there  will  be  an 
increased  absorption  of  fluids  from  the  surrounding  tissues  into  the 
blood  stream  with  resulting  dryness  of  the  tissues.  This  is  the  case 
in  diabetes  with  a  high  sugar  content  in  the  blood.  Again,  if  the 
osmotic  pressure  of  the  blood  sinks  this  will  remove  the  counter- 
balance of  the  normal  intracapillary  filtering  pressure,  and  the 
result  will  be  an  increased  transudate  and  increased  accumulation 
of  fluid  in  the  interspaces. 

With  these  principles  in  mind  we  may  attempt  an  explanation 
of  edema. 

The  characteristic  of  renal  erlema  fluid  which  distinguishes  it 
from  the  fluid  of  cardiac,  or  static,  or  obstructive  edema  is  the  low 
protein  content.  This  may  be  as  low  as  0.1  per  cent,  whereas 
in  the  case  of  cardiac  edema  the  protein  content  of  the  fluid  is 
much  higher.  This  also  distinguishes  the  nephrotic  edema  from 
the  edema  of  glomerulonephritis,  where  the  protein  content  of  the 
edema  fluid  is  also  higher.  Recently,  Beckman''^  found  the  edema 
fluid  in  tubular  disease  of  the  kidney  to  contain  protein  generally 
under  0.1  per  cent;  the  highest  protein  content  he  found  in  glomeru- 
lonephritis. • 

«  Deutsch.  Arch.  f.  klin.  Med.,  1921,  135. 
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These  types  of  edema— namely,  cardiac,  nephritic  and  nephrotic 
—can  be  distinguished,  therefore,  by  their  protein  content.  They 
are  also  produced  differently. 

Cardiac  edema  is  the  result  of  relative  myocardial  insufficiency. 
The  diminution  of  the  volume  output  of  the  heart  causes  a  slowing 
of  the  venous  blood  flow,  a  stasis  with  enormously  increased  capil- 
lary pressure.  The  balance  between  the  intracapillary  pressure 
and  the  osmotic  force  of  the  blood  is  disturbed  in  favor  of  the 
intracapillary  pressure,  and  the  result  is  increased  filtration,  ^dth 
an  increase  in  the  transudate,  not  varying  a  great  deal  in  its  con- 
stitution from  that  of  the  blood  plasma.  Cardiac  edema  occurs 
especially  in  the  dependent  portions  of  the  body  where  the  pressure 
is  greatest. 

The  edema  of  glomerulonephritis  is  also  probably  due  to  increased 
capillary  pressure  with  increased  filtration.  Here  the  edema  is 
generalized  because  the  increase  in  the  capillary  pressure  is  general 
and  is  due  to  the  increase  in  the  blood-pressure  with  narrowing 
of  the  capillaries  all  over  the  body.  With  the  method  elaborated 
for  observing  skin  capillaries  under  the  microscope  by  Weiss''^  and 
others,  it  has  been  found  that  in  acute  glomerulonephritis  ^-ith 
increased  blood-pressure  the  blood  in  the  capillaries  did  not  flow 
evenly,  but  that  the  flow  was  interrupted  and  the  capillaries  narrow 
and  elongated  (Volhard). 

The  edema  of  nephrosis  is  also  due  to  a  disturbance  in  the  balance 
between  the  intracapillary  pressure  and  the  osmotic  force  of  the 
blood.  But  the  fault  here  is  with  the  osmotic  force.  According 
to  the  investigations  of  Starling  the  proteins  of  the  blood  exert  an 
osmotic  pressure  of  25  to  30  mm.  of  mercury.  In  my  paper  con- 
cerning the  causation  of  edema  in  chronic  parenchymatous  nephri- 
tis^^ I  advanced  the  theory  that  it  is  the  loss  of  protein  through  the 
urine  which  causes  the  diminution  of  the  osmotic  force  of  the  blood : 
That  this  leads  to  a  disturbance  in  the  balance  between  the  osmotic 
force  and  the  intracapillary  pressure,  and  by  virtue  of  this  the 
osmotic  power  of  the  tissue  fluid  at  the  same  time  becomes  rela- 
tively increased,  resulting  in  the  attraction  of  fluid  from  the  blood 
to  the  tissue  fluids.  I  stated,  then,  that  the  loss  of  protein  from 
the  blood  serum  is  sometimes  equivalent  to  from  (H)  to  70  per 
cent  of  the  total.  "In  terms  of  osmosis  this  loss  of  protein  repre- 
sents a  pressure  ecfual  to  20  to  24  mm.  of  mercury,  a  factor  suffi- 
cient to  disturb  the  equilibrium  in  the  exchange  of  fluid  between 
the  blood  and  the  tissues.  .  .  .  More  precisely  the  deficit  in 
the  serum  protein  causes  a  fall  in  the  osmotic  pressure  of  the  blood. 
This  disturbance  does  not  only  favor  the  passage  of  fluid  from  the 
blood  to  the  tissues  but  also  gives  to  the  tissues  the  controlling 
power  to  absorb  and  retain  flui<l." 

'"  Dcutsch.  Arch.  f.  klin.  Mcnl..  vol.  119,  8.  1. 
^'  Epstein,  Albert  A.:     Loc.  cit. 
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The  above  theory  that  edema  is  due  to  a  loss  of  protein  from  the 
blood  serum  has  received  added  support  by  the  study  of  the  so-eaUed 
"war  edema,"  and  by  experimental  production  of  edema. 

War  edema  began  to  appear  in  the  Central  European  States  in 
1915.  Those  who  studied  it  noticed  the  resemblance  of  the  disease 
to  what  had  been  described  in  previous  wars  under  different  names. 
Bigland^"^  observed  edema  in  Turkish  prisoners  of  war  in  Egypt. 
He  noticed  its  resemblance  to  what  had  been  called  "epidemic 
dropsy"  in  India  and  to  the  edema  observed  in  South  Africa. 
Jansen^^  made  extensive  studies  concerning  the  pathogenesis  of  this 
disease.  His  studies  are  of  extreme  interest,  for  they  show  con- 
clusively that  the  edema  is  the  result  of  loss  of  protein  to  the  body 
through  insufficient  nutrition.  His  cases  showed  a  distinct  diminu- 
tion of  the  protein  in  the  blood  serum.  I  quote  from  Table  A  IH, 
page  171 : 

There  were  found: 

In  10  investigations  ....  8.5  to  6.5  protein,  normal. 

In  10  investigations  ....  6.4  to  6.0  protein,  subnormal. 

In  16  investigations  ....  5.9  to  5.0  protein,  much  diminished. 

In    4  investigations  ....  4.7  to  4.0  protein,  very  much  diminished. 

P'alta^  also  ascribes  the  war  edema  to  insufficient  protein  in  the 
food.  The  experimental  studies  of  edema  by  Denton  and  Koh- 
man^"  and  by  Kohman^*^  have  shown  the  importance  of  protein  in 
the  production  of  edema.  They  caused  the  appearance  of  edema 
in  animals  under  protein  undernutrition.  On  feeding  carrots  only 
to  young  rats  a  number  of  the  animals  developed  edema.  When 
part  of  the  diet  was  replaced  by  protein,  such  as  casein,  the  edema 
did  not  appear. 

Erom  the  above  it  can  be  seen  that  the  theory  of  edema  advo- 
cated by  me  does  not  only  seem  plausible,  but  is  gradually  becom- 
ing solidly  established.  Still  more  support  is  supplied  by  the 
effect  obtainable  from  a  proper  therapy  in  cases  of  chronic  nephro- 
sis (Albutt,  Box,  Syms,  ]\IcLay,  ^McLean  and  De  Wesselow  and 
Wordley) . 

Based  on  the  above  reasoning  and  conclusions  I  have  proposed 
in  my  previous  publications"  a  rational  dietetic  treatment.  This 
consists  in  the  feeding  of  a  high-protein,  fat-free,  carbohydrate- 
])oor  diet.  The  protein  is  to  replace  the  protein  lost  l\v  way  of 
the  urine  so  as  to  increase  the  osmotic  force  of  the  blood.  This,  of 
course,  does  not  occur  by  direct  reentry  of  the  ingested  proteins 

«  Lancet,  Januar>'  .3,  1920,  p.  243. 

"  Deutsch.  Arch.  f.  klin.  Med.,  1919-1920,  131,  144. 

M  Wicn.  klin.  Wchnschr.,  1917,  S.  1637. 

^  Jour.  Biol.  Chem.,  1918,  36,  249. 

«  Proc.  Soc.  Exper.  Biol,  and  Med.,  1919,  16,  121;  Am.  Jour.  Physiol.,  1920,  51, 
185. 

*^  Epstein,  Albert  A.:     Loc.  cit. 
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into  the  blood  but  by  furnishing  the  necessary  building  blocks  for 
the  reconstruction  of  the  protein  lost  from  the  body.  The  fat-free, 
carbohydrate-poor  part  of  the  diet  is  to  compel  the  body  to  utilize 
the  protein  as  well  as  the  lipoids  which  are  present  in  the  blood 
stream.  The  diet  has  been  very  efficient  in  my  hands,  and  in  the 
hands  of  others  also,  as  indicated  from  the  results  mentioned  in 
the  beginning  of  this  paper. 

It  has  been  supposed  that  protein  feeding  increased  the  albu- 
minuria of  nephritis.  In  my  pre\ious  publications^^  I  have 
drawn  attention  to  the  fact  that  protein  feeding  has  no  such  effect. 
Eichhorst^^  claims  that  the  protein  in  the  diet  does  not  affect  the 
albuminuria  one  way  or  another.  More  recently  Wordley*^"  made 
observations  on  this  point  and  arrived  at  the  same  conclusions. 

McLean  and  De  Wesselow,^^  who  had  good  results  with  the  high 
protein  diet,  ascribed  the  removal  of  the  edema  not  to  the  increase 
of  the  protein  in  the  blood  but  rather  to  the  increase  in  urea  as  a 
result  of  the  breaking  down  of  added  protein.  As  evidence  they 
cite  the  increase  in  the  urea  content  of  the  blood  and  the  well-known 
diuretic  action  of  urea.  In  answer  to  this  it  may  be  said  that  the 
increase  in  the  urea  content  of  the  blood  may  as  well  not  be  the 
cause  of  the  disappearance  of  the  edema  but  rather,  and  in  all 
reason  is,  the  result  of  the  edema  fluid  being  reabsorbed  into  the 
blood  stream  preparatory  to  its  elimination  by  the  kidney.  As  the 
edema  fluid  is  reabsorbed  in  response  to  the  osmotic  force  of  the 
increased  protein  in  the  blood  it  carries  with  it  the  urea  which  it 
contains.  As  the  urea  in  the  blood  and  in  the  edema  fluid  are  in 
osmotic  equilibrium  the  urea  in  the  blood  cannot  exert  any  osmotic 
pressure,  to  which  McLean  and  DeWesselow  partly  ascribe  the 
removal  of  edema. 

I  have  referred  to  the  work  of  Denis  and  Minot,*^  which  shows 
the  eft'ect  of  feeding  protein  on  the  non-protein  composition  of 
ascitic  fluid.  Being  evenly  distributed  in  the  blood  stream  and 
the  tissue  fluid  the  urea  cannot  be  said  to  possess  an  osmotic  press- 
ure favoring  the  passage  of  fluid  in  one  direction  or  another,  so 
that  the  disappearance  of  the  edema  cannot  be  ascribed  to  that 
cause.  As  for  the  effect  of  the  urea  as  a  direct  diuretic,  definite 
evidence  is  lacking.  The  persistence  of  an  elevated  non-protein 
nitrogen  content  in  the  blood  in  some  cases,  long  after  subsidence 
of  the  edema,  shows  the  lag  on  the  part  of  the  kidneys  to  eliminate 
the  nitrogenous  waste  products  as  contrasted  with  the  prompt 
elimination  of  water. 

Wordley*'''  holds  to  the  same  opinion  about  the  cause  of  the 
removal  of  edema  as  do  McLean  and   DeWesselow,  yet  in  his 

"  Epstein,  Albert  A.:     Loc.  cit. 

"  Eichhorst:     See  references  '  and  '. 

"  Loc.  cit.  "'  Loc.  cit. 

'^  Loc.  cit.  "'  Loc.  cit. 


Epstein:  nature  and  Treatment  of  chronic  nephrosis    185 

Case  X  the  evidence  is  strongly  in  my  favor.     I  cite  his  figures  in 
detail : 

case  X. 

No.  of  Protein 

experiments.  per  cent.  Diet.  Remarks. 

1  .      .      .      .      2.427  Fish  Feels    fairly    well;     edema 

increa-sing. 

2  .       .      .      .      2.328  Fish  Blood  urea,  94  mg.  per  100 

cc;  plasma  protein,  5.06 
per  cent;  multiple  punct- 
ures of  legs  performed. 

3  .      .  .      1 .  76  Milk  Draining  freely  from  punct- 

ures. 

4  .      .      .      .      1.456  Milk  Stopped  draining. 

5  .      .      .      .      1.988  Milk  Less  edematous. 

6  .      .  1 .  756  Milk  Plasma     protein,     8.2     per 

cent;  blood  urea,  52  mg. 
per  100  cc;  urinary  chlo- 
rides, 0.23  per  cent;  is 
much  better. 

7  .      .  .     2.06  Fat  and  carbo- 

hydrate   salt- 
free. 

8  .      .  .      1.84  Fat  and  carbo-  Slightly  more  edematous. 

hydrate    salt- 
free 

9  .      .      .      .      2.068  Fat  and   carbo-  Much      more      edematous; 

hydrate    salt-  drain        with        Southey 

free  tubes;  urinary  chlorides, 
0.076  per  cent. 

10  .      .      .      .     2.8                 Fat  and  carbo-  Still    draining;  intensely 

hydrate    salt-  edematous;  much  worse, 
free 

12  .      .             .      2.5                  Fat  and  carbo-  Blood  urea,  198  mg.  per  100 

hydrate    salt-  cc;  plasma  protein,  4.57 

free  per  cent. 

13  .      .      .      .      2.18  Fat  and   carbo-  Tremendous  edema;  mori- 

hydrate    salt-  bund. 

It  will  be  seen  from  the  above  that  with  the  improvement  of  the 
edema  the  plasma  protein  increases  from  5.00  per  cent  as  noticed 
in  Experiment  2  to  8.2  per  cent  as  noticed  in  Experiment  0.  Again 
it  will  be  noticed  that  the  improvement  occurred  when  the  patient 
was  on  a  fish  diet,  and  that  when  put  on  a  fat  and  carbohydrate  diet, 
which  was  also  salt-free,  the  edema  increased  to  a  marked  degree, 
and  at  the  same  time  the  plasma  protein  sank  to  4.5  per  cent  as 
noticed  in  Experiment  12.  This  case  is  a  beautiful  illustration  of 
the  relation  of  the  plasma  protein  to  the  causation  of  edema. 

The  diet  that  I  employ  is  the  same  one  that  I  evolved  in  my 
previous  publication.*^ 

DIET   EMPLOYED. 

Daily  amount. 

Food  value 1280  to  2500  calories 

Proteins 120  to    240  grams 

Fats  (unavoidable) 20  to      40       " 

Carbohydrate 150  to    300       " 

**  Epstein,  Albert  A.:     Loc.  cit. 

VOL.  163,  NO.  2. FEBRUARY,  1922  7 
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Articles  of  Food  Used.  Lean  veal,  lean  ham,  whites  of  eggs, 
oysters,  gelatin,  Uma  beans,  lentils,  split  peas,  green  peas,  mush- 
rooms, rice,  oatmeal,  bananas,  skimmed  milk,  coffee,  tea  and  cocoa. 

The  fluid  allowed  is  restricted  to  the  quantity  present  in  the 
food,  plus  that  which  is  necessary  for  the  comfort  of  the  individual 
patient,  amounting  usually  to  1200  to  1500  cc.  The  amount  of  salt 
allowed  is  the  quantity  sufficient  to  make  the  food  palatable. 

I  might  state  at  this  point  that  the  use  of  pure  proteins  in  the 
feeding  of  cases  of  chronic  nephrosis  is  at  present  under  investigation. 

Disappearance  of  the  edema  and  even  marked  diminution  of  the 
albuminuria  does  not  mean  a  complete  cure  of  the  nephrosis.  A 
complete  cure  is  established  when,  besides  the  disappearance  of 
symptoms,  there  is  also  a  normal  state  of  the  blood  as  regards  the 
cholesterol,  protein  and  the  albumin-globulin  ratio. 

In  conformity  with  the  view  that  chronic  nephrosis  is  a  metabolic 
disease  related  to  a  state  of  hypothyroidism,  I  have  used  thyroid 
gland  therapy  in  a  number  of  cases  which  were  more  obstinate, 
and  I  had  gratifying  results.  The  relationship  of  the  thyroid 
gland  to  obscure  cases  of  edema  has  been  made  the  subject  of  a 
study  by  Eppinger.^*  In  his  work  he  presents  most  remarkable 
data  of  increased  diuresis  following  administration  of  the  thyroid 
gland  in  various  forms  of  edema.  No  basal  metabolism  studies, 
however,  are  given,  ^'olhard'^''  has  also  seen  good  results  from 
thyroid  gland  administration. 

The  effect  of  thyroid  feeding  upon  some  cases  of  nephrosis  is  so 
striking  that  there  can  be  but  little  doubt  as  to  the  relation  of 
th\Toid  deficiency  to  this  disease.  The  frequent  occurrence  of 
nephrosis  in  children  and  the  usual  gravity  of  the  condition  in 
such  cases  suggest  the  possibility  of  its  being  due  to  a  deficiency 
of  some  factor  in  the  food— possibly  a  vitamine. 

In  this  connection  the  experience  of  writers  on  war  nephritis  is 
of  interest  who  found  a  j^ecuhar  tendency  in  the  kidneys  to  fatty 
degenerative  changes,  and  who  ascribe  these  changes  to  disorders 
of  nutrition  (Munk)."  This  possibility  should  be  borne  in  mind 
in  future  studies  of  the  subject. 


THE  PREVALENCE  OF  FREE  HYDROCHLORIC  ACID  IN 
CASES  OF  CARCINOMA  OF  THE  STOMACH. 

By  Howard  R.  H.\rtman.  M.D.. 

SECTIO.V    ON    MKDICINE,    MAYO    CLINIC,    ROCHESTEH,    MINN. 

A('m.()i{iivi)HiA  is  so  t"r(>(iiuMitl\  associated  with  ciirciiKMna  of  the 
stomach  that  one  acquires  the  liid)it  of  looking  for  it  as  a  diagnostic 

*'  Zur  PatholoRic  mirl  Tlicr.'ipic  ili's  niriischlichoii  0<i(>iiis,  Berlin,  HM7. 
"•  Loc.  cit.  '■'   I-oc.  cit. 
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sigiT  of  carcinoma.  This  habit  grows  until  one  hesitates  to  make 
a  diagnosis  of  carcinoma  of  the  stomach  in  the  presence  of  any 
appreciable  amount  of  free  hydrochloric  acid  in  the  gastric  secre- 
tions. Clinicians  who  have  the  opportunity  to  observe  the  results 
of  fractional  analysis  of  the  gastric  contents  Jfind  that  achlorhydria 
is  not  essential  to  the  diagnosis  of  gastric  carcinoma.  As  a  means 
of  corroborating  this  finding  a  statistical  review  was  undertaken 
of  the  analysis  of  gastric  contents  in  cases  in  which  operation  was 
performed  for  cancer  at  the  Mayo  Clinic  during  the  years  1918, 
1919,  and  1920.  Since  the  results  for  each  year  were  quite  uniform 
the  data  were  studied  as  a  whole.  AVhen  the  surgeon  noted  the 
location  of  the  lesion  in  the  pyloric,  middle,  or  cardiac  portion  of 
the  stomach  this  was  considered  in  classifying  the  data. 

During  the  three  years,  there  were  551  patients  with  gastric 
carcinoma  and  80  patients  with  carcinomatous  ulcer  operated  on. 
Of  the  latter,  with  one  exception,  a  case  of  gall-stone,  gastric  lesions 
were  clinically  suspected.  Forty-five  per  cent  of  the  cases  Avere 
diagnosed  ulcer  41.25  per  cent  cancer,  and  in  12.15  per  cent  the 
diagnosis  was  suspected  gastric  malignancy. 

The  gastric  acidity  was  first  classified  separately  according  to 
the  location  of  the  lesion  and  then  together.  Of  the  551  patients 
with  carcinoma,  47  did  not  have  test  meals  because  they  were  too 
weak  to  stand  them,  because  the  stomach  was  found  empty  on  aspira- 
tion, because  of  a  mistaken  diagnosis,  because  the  patient's  condition 
demanded  an  emergency  operation  and  so  forth.  In  122  patients 
the  lesions  were  not  located  by  the  surgeon,  although  resection  was 
performed.  In  66  patients  the  condition  was  found  inoperal)le. 
An  exploration  or  a  gastro-enterostomy  only  was  made  for  the  relief 
of  an  obstruction.  In  297  patients  the  lesions  were  in  the  pyloric 
end  of  the  stomach,  in  27  in  the  middle  portion,  and  in  89  in  the 
cardiac  end.  These  data  were  taken  from  patients  who  were 
operated  on;  this  accounts  for  the  preponderance  of  pyloric  lesions 
which  are  favorable  for  surgical  measures,  whereas  lesions  higher 
up  are  not  accepted  by  the  surgeon  (Table  I). 

TABLE    I.  — carcinoma. 
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The  normal  amount  of  free  hydrochloric  acid  was  estimated  at 
from  20  to  40.  The  classification  of  the  lesions  according  to  loca- 
tion revealed  little  of  importance.  However,  in  51.85  per  cent  of 
the  pyloric  lesions  achlorhydria  was  present  and  the  pyloric  end 
of  the  stomach  is  not  supposed  to  possess  any  acid-forming  cells 
that  could  be  destroyed  by  a  new  growth.  In  5.05  per  cent  of 
the  pyloric  lesions  the  values  were  h^^-peracid.  In  the  cardiac 
portion,  the  location  of  the  acid-forming  cells,  the  achlorhydria  was 
61.54  per  cent  and  the  h\T3eracid  values  5.12  per  cent. 

The  location  of  the  lesion  apparently  does  not  materially  influence 
the  degree  of  the  acidity.  It  is  impossible  from  these  statistics 
to  determine  the  percentage  of  occurrence  of  any  one  degree  of 
acidity  in  any  one  division  of  the  stomach.  Pyloric  lesions  pre- 
dominate in  patients  operated  on  and  therefore  they  have  the 
highest  percentage  occurrence  in  any  one  degree  of  acidity. 

Attention  is  called  to  the  total  findings  in  Table  I,  in  which  the 
gastric  analyses  have  been  studied  without  reference  to  the  location 
of  the  lesion.  Only  53.72  per  cent.,  about  one-half  of  the  patients, 
had  achlorhydria;  15.78  per  cent  had  free  hydrochloric  acid  in 
small  amounts.  In  17.42  per  cent  the  gastric  acidity  was  normal 
and  4.58  had  hx-peracid  values.  The  sum  of  the  last  two  figures 
show  that  21.95  per  cent,  or  more  than  1  case  out  of  5,  had  normal 
or  h^'peracid  values.  Thirty-seven  and  seventy -eight  hundredths 
per  cent,  or  about  2  out  of  5  cases,  had  a  certain  amount  of  free 
hydrochloric  acid.  The  occasional  marked  difference  between  free 
and  total  acidity  is  shown  in  Table  II ;  this  occurs  particularly  in 
pyloric  lesions.  It  cannot  be  explained  by  obstruction  with  reten- 
tion of  the  neutralizing  food,  because  in  the  cases  in  which  the 
dift'erence  in  the  acidity  was  more  than  40  there  was  obstruction 
only  in  34.28  per  cent. 

In  Table  III  are  data  concerning  gastric  ulcer  imdergoing  malig- 
nant change.  Only  22.5  per  cent  of  cases  had  hypoacid  values. 
The  sum  of  the  percentages  of  those  having  some  acid  (hypoacidity, 
normal  acidity  and  hyperacidity)  is  72.5.  The  extent  of  the  malig- 
nancy therefore  seems  to  influence  the  amount  of  free  acid  because 
the  same  total  in  carcinoma  cases  was  only  37.78  per  cent.  In 
Table  l\  it  may  be  seen  that  out  of  031  cases  of  gastric  carcinoma 
in  all  stages  of  dcvel()j)inent  49. 7()  per  cent  showed  achlorhydria; 
15.2  per  cent  lu-poacidity,  19.96  per  cent  normal  acidity  and 
().97  per  cent  hyperacidity.  The  sum  of  the  last  two  figures  shows 
that  20.93  ])er  cent,  or  al)out  1  case  out  of  4,  had  normal  or  hyper- 
acid values.  Forty-two  and  fourteen  himdredths  per  cent  had 
some  free  hydrochloric  acid  present.  One  should  expect  then  to 
find  free  hydrochloric  acid  in  about  every  other  case. 

It  is  seen,  therefore,  that  achlorhydria  is  present  in  a  little  less 
than  one-half  of  the  cases  of  carcinonui  of  the  stomach.  Normal  or 
hyperacid  vahies  can  l)e  expected  in  more  than  one-fourth.     The 


iiartman:  hydrochloric  Acro  in  carcinoma  of  stomach    189 


o 
1 

i 

2: 

■|Baiu  isdj  oi>i 

301646 
332781 
304330 
302254 
332312 
3384()5 

•XlipiDBJadXH 

0 

T 
§ 

IBUUOf.} 

40-28 
46-24 
40-20 
50-24 

•X^rpiOBodXjj 

OtO 

1    1 

(N(N 

1            ^ 

1      (N       --,-i-„_ 

aiqEjadonj 

■DBipJBQ 

CO 

CO 

° 

■3IPPJH 

^ 

•OIJOJjVj 

0     o-* 
CO     1^0 

'S 
<a 

a 

•ajqBJadouj 

loll 
r^oooo 

OBipJBO 

i 

•aippijM 

- 

1     '    '    '         1    1    1    1    1    1 

■3 
0 

oBtpjreo 

OOI 

■3|pp!Iii 

000 

(N<N(N 

ouoiXj 

OM-<J'-<fiO00O00<MO-»-00'J<T)<00iN00T»i00'*O-*-*')"*00 

^^co<^^eo^^o^eoco^^clc-^c^M^7cococo^^coco^oc^lMcoco:^^ 

.i.  '    '    '    '    '  J. -'  -'  -'  i. -'    '  ^  ^  '  -J. -i.  .1. -1 .1  ^  ^  .i  .- — 
^  ?ji  CO  in  Tf  ^  iH  c:  r^  r^  S  -f  -r  '6  i  t^  S  ^  ■'H  2  -3  •«  4- 1~  •'':  ^ 

5 

1 

a 

32-16 
24-14 
24-14 
30-10 
28-10 

Is 

1 
a 

1    >^ 

OBipJBQ 

00 

(N                                                                                                                                                                                                                  1 

•aippjW 

CD       <£>« 

oo-*too 

NINNCO 

ouoiXj 

in  «  0          -^ -^  z.  r. -^  -  X.          —  /:  ri      -1  ri  ri  -r  —  _^  x  r.  z  .c  j:  c  -r 

Ol  0  0  0  -^  -.s  oc  -f  0  c^  0  M  c-i  M  c;  X  X  X  r.  0  -^  -r  0  7)  -r  X  X  0  ■-£:  0  -r 
eoco^c<i-Hcoco?o-ncococooc-i-rr;c-ir)?)t-r)cc?3  —  T)Oio:CMcox 

.5 

•aiqcjodouj 

16-0 
SO 
12-0 
10  0 
12  0 
10-0 

12-0 
10-0 

20-0 
12-0 
20-0 
Ki-O 
20-0 
50-0 
10-0 
100 
10-0 

•O^XpjVQ 

coocoooo 
1    1    1    1    1    1    1    1 

XOOnOOMC 

•aippijV 

oooooo 
1    1    1    1    1    1 

00000-* 
IN  CI        ?)  «  — 

OUOIitj 

ooooooboooosoooooooccoococosooccosoooooco 

'*INXiN^INOC^-«'OOOO0IO-O-*O0IOClXXNOO3XONO'»'OO^O2;S=C2S 

pjrt     rt^w ^^^rtiMMM-H  —  —  —  co-HeocO"»<     — MNin  —  rH  —  —  —  —  —  .-i-rcoc^  —  co« 

«  §2 

S   o  >> 


C:     •«;i 


<K 


190         ANDERS,   JAMESON:   ACROMEGALY    AND   THYROID   DISEASE 
TABLE    III.  — CARCINOMATOUS   ULCERS, 
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acid  values  represent  the  highest  reading  obtained  by  a  fractional 
analysis  of  the  gastric  contents;  this,  I  believe,  gives  a  greater 
chance  of  obtaining  higher  and  more  accurate  values  than  the 
single  tubing. 
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'i'liK  vicAv  that  acromegaly  is  caused  by  hyperactivity  of  the 
anterior  ])ituitary  body  after  epiphyseal  union  has  taken  place  is 

*  RcM'l  l.cfnii'  tlu'  A.'^.'iofi.-iiiiiii  of  .\iiiorican  I'hysiiiaiis  at   Atlantic  City,  May  11, 
1921. 
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generally  accepted,  dishing/  however,  adduced  experimental 
evidence  to  show  that  the  disease  is  due  to  some  perversion  of 
secretion  rather  than  merely  to  an  excess  of  normal  secretion. 

With  the  slow  and  gradual  development  of  the  affection  the  sella 
turcica  dilates  into  a  cavity  of  variable  size,  as  shown  by  a  roent- 
gen-ray  examination.  In  practically  all  cases  of  acromegaly  that 
have  come  to  autopsy  enlargement  or  disease  of  the  hypophysis 
has  been  found,  with  a  corresponding  dilatation  of  the  sella  turcica 
and  persistence  of  the  thymus  in  most  instances.  The  new  growths 
of  the  pituitary  gland  may  be  of  difterent  character,  e.  </.,  adenoma, 
sarcoma,  carcinoma  and  cystic  degeneration.  It  is  generally  held 
that  the  majority  are  adenomata.  Sternberg'  states  that  the  acute 
form  of  acromegaly  is  due  to  a  rapidly  progressive  tumor,  fre- 
quently sarcoma,  of  the  hj-pophysis.  The  enlargement  may  be  due 
to  functional  hypertrophy  with  or  without  h\'perpl8sia  of  the 
chromophile  cells. 

On  the  other  hand  it  has  been  shown  that  destructive  lesions 
of  this  gland  may  be  at  times  unaccompanied  by  clinical  symptoms 
of  acromegaly.^  In  1891  one  of  us  (Anders)  and  Henry  W.  Cattell 
reported  to  the  Philadelphia  Neurological  Society  a  hemorrhagic 
tumor  of  the  pituitary  body  and  infundibulum  which  had  been 
unattended  with  an}'  signs  of  acromegaly  during  life. 

Conversely,  Arnold  and  Ponfick'*  have  reported  cases  of  acromeg- 
aly with  the  pituitary  glands  normal  in  all  respects.  It  is  true, 
as  pointed  out  by  Friedman,''  that  all  ductless-gland  disturl)ances 
may  manifest  themselves  clinically  without  gross  or  microscopical 
changes.  Hemmete/'  has  also  emphasized  the  occurrence  of  endo- 
crine syndromes  without  actual  pathological  alterations.  These  are 
termed  ''ductless-gland  neuroses."  Among  predisposing  factors  in 
acromegaly,  the  role  of  some  of  which  are  still  in  doubt,  are  race, 
age,  sex,  heredity  and  trauma,  to  which  detailed  reference  will  be 
made  hereafter. 

In  1886  Rogowitsch,^  and  later  Stieda^  and  Hofmeister,^  noted 
hypertrophy  of  the  pituitary  after  removal  of  the  thyroid  in  rabbits. 
Bourneville  and  Bricon''*  state  that  in  sporadic  cretinism  in  which 
the  thyroid  is  lost  the  pituitary  has  been  fovnid  to  be  enlarged. 
Boyce  and  Beadles^^  and  other  observers  found  an  increase  in  size 

*  The  Pituitary  Body  and  its  Disorders,  p.  10. 
2  Nothnagel's  Handbook,  1897,  p.  7. 

'  Jokoloff:     Virchow's  Archives,  vol.  13. 

■*  Quoted  by  Cushing:     Loc.  cit.,  p.  20. 

s  New  York  Med.  Jour.,  1921,  113,  370. 

«  Ibid.,  1914,  99,  101. 

'  Modern  Medicine  (Osier  and  McCrae),  1915,  4,  803. 

*  Ueber  das  Verhalten  der  Hj-pophysis  des  Kanninchens  nach  Entfernung  der 
Schildriise,  Ziegler's  Beitriigc,  vol.  10. 

»  Fortschr.  d.  Med.,  1892,  No.  4. 
"  Arch.  d.  Neurol.,  1886. 

»  Bacteriol.  and  Pathol.,  1892,  1,  223  and  359;  February,  1893.  Pathologic 
Reports,  University  College,  London,   1892-93,  vol.  1. 
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of  the  pituitary  gland  in  h;\'perthyroidism,  while  Abram^^  noted 
changes  in  this  gland  in  a  case  of  carcinoma  of  the  thyroid.  j\Iarie 
and  Marinesco^^  described  a  case  of  acromegaly  in  which  there  was 
simple  h;)Tpertrophy  of  the  thyroid  and  thyroid-like  tissue  of  the 
his'jjophysis.  Schoneman"  in  85  cases  of  goiter  found  marked 
changes  in  the  pituitary  in  all  but  one  instance. 

Conversely,  in  animals  subject  to  experimental  hypophysectomy, 
definite  histological  alterations  in  the  thyroid  have  been  observed. 
For  example,  Caselli'^  found  hypertrophy  of  the  entire  th^Toid 
apparatus.  The  view  of  Comte^^  and  Hoskins^^  that  these  two 
glands  can  function  vicariously  for  one  another  is  supported  by 
the  results  of  total  or  nearly  total  extirpation  of  the  hv'pophysis 
and  those  of  thyroidectomy. 

Of  15  cases  of  pituitary  disease  in  Cushing's  series,  in  which  the 
thyroid  was  examined  microscopically,  all  showed  "  a  low  epithelium 
with  excess  of  colloid."  It  should  be  noted  that  at  the  time  of 
his  examinations  all  of  the  cases  were  evidencing  signs  of  glandular 
insufficiency. 

Exner^^  relates  that  in  2  of  Hochenegg's  cases  of  acromegaly, 
after  partial  extirpation  of  the  pituitary,  enlargement  of  the  thyroid 
occurred.  Says  Cushing,^^  ^'It  is  my  impression  that  the  gland  is 
most  liable  to  show  enlargement  in  individuals  with  clinical  evi- 
dences of  past  hyperpituitarism"— suggesting,  in  other  words,  that 
the  same  underlying  biochemical  factor  causes  a  hyperplasia  of 
both  structures  rather  than  that  the  thyroid  assumes  a  compensa- 
tory and  vicarious  role  for  the  hypophysis.  Observations  upon 
tumors  of  the  hj^ophysis  were  described  as  early  as  1810,  when 
WenzeP"  tried  to  link  epilepsy  with  diseases  of  the  pituitary.  To 
Friedreich-^  we  owe  the  first  attempt  to  formulate  the  s^^^lptoms 
of  pituitary  new  growths. 

Cushing^^  has  described  cases  of  acromegaly  in  which  with  over- 
growth and  overactivity  of  the  anterior  lobe  are  associated  sjTnp- 
toms  of  posterior  lobe  insufficiency,  i.  c,  adiposis,  increased  sugar 
tolerance,  polyuria,  polydipsia,  subnormal  temperature,  dry  skin, 
loss  of  hair,  epileptiform  disturbances  and  the  like. 

Pineles*^  has  emphasized  the  clinical  relationship  between  acro- 

"  Liverpool  Med.-Chir.  Jour.,  July,  1896. 

"  Anatomic  pathologique  de  I'Acromegalie,  Arch.  d.  m6d.  exp.,  1891. 

>*  Virchow's  Archives,  1892. 

'5  Riv.  sper.  di  frcn.,  1900,  p.  468. 

>«  Beitr.  z.  path.  Anat.  u.  z.  allg.  Path.,  1898,  23,  <»0.    ■ 

>'  Am.  Jour.  Med.  Sci.,  1911,  141,  374,  535. 

'*  Beitriigc  zur  Pathologic  und  Pathogoncso  dcr  Akroincgalie,  Mitt  a.  d.  Grenzgeb. 
d.  Med.  u.  Chir.,  1909,  20,  620  644. 

"  Log.  cit.,  pp.  280-281. 

'"  Ucbcr  don  Hirnauhaiig  fallsuchtigcr  pcrsoncn,  Mainz,  1810. 

"  Beitriigc  zur  Lohn?  von  den  Cicschwiilsten  innerhalb  der  Schadelhohlo,  Wurz- 
burg,  1853. 

"  Am.  Jouk.  Mei).  Sci.,  March,  1913,  p.  313. 

«  Volkmann's  klin.  Vorli.,  1899,  p.  242. 
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megaly  and  m\-xedema,  as  shown,  he  believes,  l)y  the  comparatively 
frequent  coexistence  of  the  two  conditions,  by  the  similarity  of 
many  of  the  symptoms  and  by  the  occmrence  of  similar  pathological 
changes  in  the  two  conditions.  Without  doubt  these  two  glands 
exhibit  points  of  resemblance  both  from  a  histological  and  a  physio- 
logical viewpoint,  so  that  their  commonly  observed  clinical  associa- 
tion should  be  expected.  To  show  the  similarity  of  their  effects 
upon  metabolism  it  is  only  necessary  to  call  attention  to  the  fact 
that  mxTfedema  occurring  before  the  growth  of  the  bones  is  com- 
pleted causes  an  arrest  of  ossification.  Functional  associations 
between  the  pituitary,  adrenal,  thymus,  pineal  and  genital  glands 
are  also  recognized,  but  these  will  not  receive  consideration  here 
for  want  of  space. 

Whether  in  the  cases  of  associated  changes  in  the  pituitary  and 
thyroid  the  latter  shows  atrophy  or  In-pertrophy  in  the  majority 
of  the  cases  is,  perhaps,  no  longer  a  moot  question  (tide  infra). 
For  example,  Schonemann^^  believes  that  an  increase  of  hypophysis 
may  take  place  in  cases  of  hypertrophy  of  the  thyroid  gland;  he 
has,  however,  "failed  to  find  any  compensatory  increase  of  the 
hypophysis  in  goiter— that  is,  in  cases  of  degeneration  of  the 
th}Toid  or  in  cachexia  strumipriva."  On  the  other  hand,  Souza- 
Leite,^  based  on  an  extensive  collection  of  cases,  holds  that  an 
atrophy  of  the  thyroid  is  more  frequently  associated  with  an 
enlarged  hypophysis  than  hv-pertrophy  of  the  thyroid.  Hutchin- 
son-^ affirms  that  the  thyroid  is  atrophied  in  al)out  10  per  cent  of 
all  cases  of  acromegaly  and  enlarged  in  30  per  cent,  the  enlargement 
being  due  usually  to  cystic  degeneration. 

It  would  appear  that  practically. all  of  the  larger  earlier  post- 
mortem reports  of  fatal  myxedema  in  which  the  hypophysis  was 
examined  no  abnormalities  were  observed.  We  \'enture  to  believe, 
however,  that  solitary  instances  of  the  association  of  lesions  under 
discussion  is  decidedly  more  common  than  was  formerly  supposed. 
Moderate  increase  in  size  and  microscopical  structural  changes  which 
are  not  infrequently  present  are  easily  overlooked  unless  the  exami- 
nations be  thorough  and  complete. 

The  effects  of  hyperactivity  of  the  anterior  hypophysis  differs 
in  different  cases  with  alterations  in  the  functions  of  the  other 
internal  glands,  more  particularly  the  thyroid  gland.  In  this  con- 
nection the  observation  of  Berkeley-^  that  the  anterior  lobe  of  the 
hypophysis  is  abmidantly  supplied  with  sympathetic  fibers  while 
the  posterior  lobe  is  devoid  of  such  fibers,  goes  far  toward  explain- 
ing the  interrelation  between  diseases  of  the  former  and  hypers 
and  h^-pothyroidism. 

'*  Quoted  by  Boyce  and  Beadles:     Loc.  cit. 
'5  L'Acromegalie,  Paris,  1890. 
w  New  York  Med.  Jour.,  1898.  No.  11,  vol.  67. 
»'  Qyoted  by  Bell,  p.  32. 
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In  a  previous  paper  by  us-^  the  purpose  was,  among  other  things, 
to  collect  all  cases  of  pituitary  disease  recorded  in  literature  cover- 
ing a  period  of  five  years  terminating  December  31,  1913,  and  to 
aid  in  clearing  the  question  of  the  relation  of  hypo-  and  hyper- 
thyroidism to  acromegaly  on  the  one  hand  and  glycosuria  on  the 
other.  In  5  out  of  16  cases  (31.5  per  cent)  of  acromegaly  in  which 
the  thyroid  was  reported  on  changes  were  noted.  Of  these  the 
thyroid  was  small  in  1,  normal  in  1,  sclerotic  and  cystic  in  1,  not 
palpable  in  1,  w^hile  the  remaining  case  (our  own)  showed  well- 
marked  evidences  of  hyperthyroidism.  These  figures  would  appear 
to  show  that  the  role  played  by  hyperthyroidism  in  cases  of  acro- 
megaly is  trivial  and  uncertain.  On  the  other  hand  they  indicate 
that  hypothyroidism  is  more  commonly  found  in  association  with 
pituitary  disease. 

It  is  of  much  interest  to  note  that  while  acromegaly  is  regarded 
as  being  a  rare  disease,  six  years  after  Marie-®  first  described  the 
condition  Collins^''  was  able  to  collect  about  90  cases  from  the 
literature.  In  1898  Hinsdale^^  found  reports  of  130  cases,  of  which 
23  showed  exophthalmos,  and  in  the  same  year  Woods  Hutchinson 
collected  218  cases. 

In  1893  James  J.  Putman^^  treated  a  case  of  acromegaly  with 
thyroid  powder  (gr.  xv  every  second  day) ;  the  condition  improved 
markedly,  the  enlargement  of  the  hands  and  feet  having  practi- 
cally disappeared.  We  believe  it  is  safe  to  infer  that  in  this  instance 
hypoth^Toidism  was  associated  and  that  the  hypertrophy  affected 
principally  the  soft  tissues.  Putman  refers  briefly  to  2  additional 
cases,  "  The  one  stands  nearer  to  acromegaly  and  the  other  to  m^Tf- 
edema,  though  in  both  the  diagnosis  is  doubtful."  Both  were  given 
thyroids  with  excellent  results.  In  the  former  there  was  a  large 
swelling  of  the  neck,  ''probably  a  thyroid,  which  is  diminishing 
under  thyroid  extract."  There  can  be  but  little  doubt  that  this 
was  an  instance  of  combined  pituitary  and  th\Toid  disease,  since 
hypothyroidism  is  known  to  occur  in  subjects  showing  enlargement 
of  the  gland.  Such  cases  we  believe  are  common  examples  of 
advancing  hypopituitarism  associated  with  hypothyroidism.  They 
are,  as  a  rule,  greatly  benefited  by  careful  glandular  therapy. 

On  the  other  hand  Burns's,  Benson's  and  INIosse's  cases  (quoted 
by  Hinsdale)  treated  with  thyroid  extract  showed  improvement 
principally  in  the  subjective  symptoms,  more  particularly  in  the 
nervous  phenomena,  without  diminution  in  the  size  of  either  the 
lips,  hands  or  feet.  In  such  an  absolute  diagnosis  of  an  associated 
hypothyroidism  would  be  unwarranted.  In  this  connection  it  is 
to  be  borne  in  mind  that  in  myxedema  the  hypertrophy  affects  the 

'»  Am.  .Jour.  Med.  Sci.,  1914,  147,  323. 

"  Rcvuc  dc  M6d.,  188G. 

'"  .lour.  Mont.  Norv.  and  Dis.,  1892. 

»«  Acromegaly,  1898,  p.  23. 

»  Tr.  Assn.  Am.  Phys.,  1893,  8,  338. 
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soft  tissues  exclusively,  although  the  basal  metabolism,  especially 
as  related  to  the  nervous  system,  is  decreased  in  this  disease. 
Improvement  in  the  mental  condition,  however,  in  the  absence  of 
a  favorable  effect  upon  the  soft  tissues  in  myxedema  is  contrary  to 
universal  experience 

The  growing  tendency  to  regard  individual  cases  of  glandular 
disease  as  being  of  pluriglandular  origin  is  unjustified.  As  pointed 
out  by  Falta^^  in  speaking  of  pathological  correlation,  "The  disease 
that  has  first  involved  one  gland  involves  in  its  further  course  other 
members  of  the  ductless  glandular  system."  True  it  is  that  upon 
close  analysis  of  the  history,  symptoms  and  course  of  a  given  case 
it  is  quite  frequently  possible  to  discern  which  ductless  gland  was 
first  affected. 

Secondary  to  primary  involvement  of  the  hypophysis  the  sj^mp- 
tomatic  indications  of  both  hypo-  and  hyperactivity  of  the  thyroid 
may  arise.  That  the  converse  may  obtain,  however,  seems  to  be 
supported  by  ample  evidence,  e.  g.,  in  certain  cases  of  Graves's 
disease,  BelP^  has  studied  the  pituitary  in  disease  of  the  thyroid. 
He  described  the  results  of  a  histological  examination  in  a  case  of 
cretinism  in  a  female  who  died  at  the  age  of  thirty-three  years; 
the  structural  characteristics  found  indicated  considerable  activity, 
which  he  thinks  w^ere  probably  compensatory  in  character. 

In  exophthalmic  goiter  many  more  basophils  than  is  normal  are 
found  in  the  pars  anterior,  while  in  the  pars  posterior  the  number 
is  normal.  Certain  it  is,  however,  that  reliable  deductions  must 
await  further  information  concerning  secondary  pluriglandular 
effects.  At  all  events  it  would  seem  to  us  highly  probable  that 
the  effect  upon  the  pituitary  (anterior  lobe  and  intermedia)  is  more 
marked  after  the  removal  of  the  thyroid  than  after  the  removal 
of  other  hormonopoietic  organs. 

Friedman^^  claims  there  is  a  certain  degree  of  hypophyseal  hyper- 
activity in  hyperthyroid  and  of  hypoactivity  of  the  pituitary  in 
hypothyroid  states.  If  this  be  true,  then,  pituitary  products  are 
contraindicated  in  the  treatment  of  Graves's  disease,  but  indicated 
in  addition  to  thyroid  in  myxedematous  subjects.  This  dictum 
receives  confirmation  from  the  histological  studies  of  the  hypophysis 
in  hyperthjToidism  and  mj-xedema  by  Fry,^^  who  points  out  that 
in  the  former  condition  the  histology  corresponds  to  a  gland  of  high 
activity  and  in  the  latter  to  a  gland  of  low  activity.  The  pituitary 
in  myxedema  is  anatomically  a  hypertrophied  gland,  but  physio- 
logically an  atrophied  one. 

It  is  especially  in  these  hybrids  that  mild  forms  of  hypothyroid- 
ism, which  are  so  difficult  to  diagnosticate,  are  liable  to  occur;  but 

''  The  Ductless  Glandular  Diseases,  second  edition,  p.  440. 
3*  The  Pituitary,  William  Wood  &  Co.,  Now  York,  p.  262. 
'^  Loc  cit. 
=«  Quart.  Jour.  Med.,  1914-15,  3,  277. 
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their  recognition  is  important,  as  shown  by  the  happy  effects  of 
metabolic  stimulation  by  means  of  thyroid  extract  so  far  as  the 
myxedematous  manifestations  are  concerned.  As  elsewhere  stated 
by  one  of  iis:^'^  "In  both  the  skin  is  dry;  the  subcutaneous  fibrous 
connective  tissue  is  thickened  by  overgrowth;  the  tongue  is  enlarged; 
the  mucous  membranes,  especially  of  the  nose,  soft  palate  and 
uvula,  are  thickened;  and  menstrual  disorders  in  the  female;  in 
both  there  is  irritability  of  temper,  slowness  of  the  mental  processes 
and  thick,  difficult  speech." 

Certain  obvious  features,  however,  belong  to  each  of  these 
diseases  alone  when  found  to  be  combined.  For  example,  the 
general  bony  enlargement  with  separation  of  the  condyles,  spread- 
ing apart  of  the  teeth,  increased  gi'owth  of  the  hair  on  the  head, 
enlarged  joints,  the  severe  headaches  and  increased  muscular 
strength  followed  by  muscular  weakness;  in  women  hairiness  assum- 
ing the  male  type,  disturbances  of  vision  and  bilateral  hemianopsia 
are  dependent  on  the  acromegaly;  while  the  tendency  to  chilling, 
a  subnormal  temperature,  diminished  metabolism,  elastic  skin— dry 
and  scaly  (no  pittings)— miniature  thyroid,  malar  flushes,  loss  of 
hair,  slow  small  pulse,  often  arteriosclerosis  and  slight  albuminuria, 
as  well  as  a  peculiarly  distorted  physiognomy  (masked  facies), 
belong  to  myxedema.  Attention  should  be  directed  here  to  those 
minor  forms  in  which  the  symptoms  are  merely  suggestive  of 
associated  h^'pothyroidism.  In  such  the  cautious  use  of  thyroxin 
is  advised  in  order  to  confirm  the  diagnosis. 

In  associated  hyperthyroidism  the  cardinal  symptoms,  such  as 
tachycardia,  tremor,  exophthalmos,  nervousness,  increased  sweating 
and  increased  metabolism,  may  be  more  or  less  frankly  expressed, 
in  which  case  an  assured  diagnosis  is  beyond  question.  In  certain 
cases  the  degree  of  hyperthyroidism  is  moderate  or  even  slight 
and  the  symptoms  presented  are  indefinite  and  variable.  Slight 
tachycardia,  a  moist  delicate  skin,  a  tendency  to  diarrhea,  often 
polyuria,  amenorrhea,  slight  increase  in  size  of  the  thyroid,  and 
somewhat  widened  palpebral  fissures  and  an  increased  metabolic 
rate,  which  is  a  reliable  criterion,  are  among  the  most  significant 
diagnostic  features  in  these  mild,  atj'pical  forms.  In  the  sympathi- 
cotonic type  one  ma}'  observe  exophthalmos  with  tachycardia,  but 
no  sweats  or  diarrhea,  marked  falling  out  of  the  hair  or  alimentary 
glycosuria. 

In  this  connection  Janney's^*  view  that  the  classic  symptoms  of 
exophthalmic  goiter  are  of  toxic  origin  or  due  to  a  perverted  rather 
than  to  mere  excess  of  thyroid  secretion  is  to  be  recollected.  If  we 
accept  this  theory  we  shall  be  in  a  position  to  appreciate  how  toxic 
and  hypothyroid  symptoms  may  be  combined  in  a  given  case. 
Again,  in  cases  of  acromegaly  with  associated  exophthalmic  goiter 

"  Anders:     Diagnosis  of  Myxedema,  Am  Jour.  Med.  Sci.,  1920,  160,  801. 
«  Arch.  Int.  Med..  August.  1918,  p.  187. 
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and  deficiency  s\inptonis  small  doses  of  thyroid  extract  may  prove 
useful  while  larger  ones  would  produce  an  luifavorable  effect. 
Before  forming  a  final  diagnostic  opinion,  however,  exophthalmos 
due  to  the  pressure  eft'ects  of  the  hypophyseal  enlargement  must 
be  eliminated.  It  is  to  be  recollected  that  a  state  of  thyroid  insuffi- 
ciency following  hypophyseal  overactivity  is  not  reached  before 
death  in  all  cases,  but  only  in  those  in  which  degenerative  changes 
occur. 

An  examination  of  the  literature  reveals  not  a  few  cases  of  com- 
bined pituitary  and  thyroid  disease  in  which  the  manifestations 
of  h}T)oth\Toidism  overshadow  those  of  hypophyseal  disease.  To 
overlook  the  true  nature  of  these  is  unfortunate  in  view  of  the 
happy  effects  of  appropriate  glandular  therapy.  We  have  person- 
all}'  observed  modifications  of  the  function  of  the  thyroid  in  two 
cases  of  acromegaly,  which  are  here  briefly  detailed: 

Case  I. — A.  J.  M.,  female,  aged  thirty-four  years;  single;  weight, 
168  pounds;  teacher  in  the  public  schools;  was  referred  to  one  of  us 
for  study  and  treatment  by  Dr.  S.  Lewis  Ziegler,  November  3,  1917. 
The  paternal  grandfather  died  of  apoplexy,  also  the  maternal  grand- 
father. The  patient  had  some  of  the  childish  diseases  and  during 
adolescence  repeated  attacks  of  tonsillitis.  Eight  years  ago  she 
was  operated  on  for  tuberculosis  of  the  "right  tube  and  ovary"; 
the  wound  is  still  unhealed  (fecal  fistula).  The  patient  had  been 
taking  little  exercise  and  menstruation  had  always  been  delayed 
and  scanty,  followed  by  amenorrhea  during  the  past  fourteen  years. 
For  a  long  time  she  had  been  constipated  and  complained  of  nervous- 
ness, irritability  and  was  annoyed  by  any  noise;  during  the  past  year 
she  had  much  headache  and  always  felt  chilly.  During  the  past 
two  years  she  noticed  a  divergence  of  the  left  eye,  and  states  that 
for  about  eight  years  she  had  large  bones. 

Status  Praesens.  Bones  of  face,  hands  and  feet  as  well  as  those 
of  the  trunk  unusually  large;  hands  and  feet  especially  broad  in 
bony  parts,  spade-like;  lower  jaw  prognathus.  Complains  of  severe 
headaches  at  times  with  nervousness  and  marked  irritability  of 
temper;  speech  is  slow,  thick  and  leathery. 

M^-xedematous  infiltration  of  the  skin  of  the  face  and  extremities 
is  present,  but  had  not  been  previously  recognized.  An  associated 
symptomatic  anemia  is  more  marked  than  usual.  For  example  a 
blood  count  showed  erythroc>i:es,  3,110,000;  leukocytes,  GOOO; 
color  index,  .9 ;  hemoglobin,  55  per  cent.  The  skin  exhibits  a  slightly 
yellowish  hue  with  marked  pallor  of  the  mucous  membranes.  The 
thorax  is  negative;  a  fecal  fistula  is  noted  in  the  right  lower  quadrant 
of  the  abdomen.  The  th^Toid  is  not  palpable.  The  urine  proved 
negative  and  there  is  increased  sugar  tolerance. 

Dr.  Ziegler  reports  eye-findings  as  follows:  "She  first  noticed 
diplopia  about  one  year  ago,  which  doubtless  was  caused  by  the 
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muscular  error  in  her  eyes,  which  amounts  to  a  hyperphoria  of  4 
degrees  and  an  exophoria  varying  from  V  IS  degrees  to  P  20  degrees. 
Her  refraction  is  compound  hypermetropic  astigmatism  of  low 
grade.  I  have  corrected  the  hyperphoria,  but  cannot  correct  the 
exophoria  without  again  causing  her  diplopia,  as  one  eye  wanders 
off  far  enough  to  limit  her  to  monocular  vision.  The  nerve  head 
shows  slight  pallor  on  the  temporal  side.  The  fields  are  absolutely 
hemianopic  with  some  contraction,  as  is  indicated  in  the  charts  of 
the  same,  which  I  enclose." 


LEFT 


A  roentgen-ray  study  by  Dr.  G.  E.  Pfahler  follows :  "  I  find  great 
thickening  of  the  skull.  The  cranial  vault  is  approximately  2  cm. 
in  thickness — three  or  four  times  as  thick  as  normal.  There  is  a 
tumor  in  the  region  of  the  pituitary  and  this  tumor  has  extended 
both  upward  above  the  sella  and  has  broken  through  the  floor  of  the 
sella,  extending  into  the  region  of  the  sphenoid.  This  is  the  first 
time  that  I  have  seen  such  a  condition  (in  which  the  tumor  has 
extended  through  the  floor).  The  clinoid  processes  are  not  widely 
separated  or  destroyed,  as  is  commonly  the  case,  probably  due  to 
the  fact  that  the  tumor  has  extended  downward  more  than  upAvard. 
The  hands  show  the  thickening  about  the  ends  of  the  distal  pha- 
langes, and  in  fact  general  thickening  about  the  ends  of  all  of  the 
phalanges  and  of  all  of  the  metacarpals.  They  have  the  appear- 
ance that  we  commonly  find  in  acromegaly."  The  case  is  looked 
upon  as  one  of  acromegah-  with  associated  niA-xedema  and  tubercu- 
losis. 

The  use  of  thyroid  extract  in  small  doses  has  been  remarkably 
effective  for  good.  Not  only  has  there  been  a  marked  subsidence  of 
ail  of  the  myxedematous  features,  but  the  headaches,  speech  and 
nervous  irritability  have  also  been  greatly  relieved.  The  bony 
skeleton,  however,  has  remained  stationary. 
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Case  II.^A.  H.,  aged  forty-six  years,  female,  occupation  cook, 
weight  170  pounds,  height  5  feet  9^  inches,  first  came  under  the  care 
of  our  surgical  colleague.  Dr.  William  L.  Rodman,  in  the  Medico- 
Chirurgical  Hospital,  December  5,  1913,  at  which  time  she  was 
suffering  from  a  gangrenous  wound,  inflicted  by  a  fish-bone,  of  the 
left  hand.  A  few  days  later  the  patient  was  referred  to  the  medical 
service  (to  us)  for  study  and  treatment.  Polydipsia,  polyuria  and 
glycosuria,  as  well  as  bulimia,  were  all  prominent  features  throughout 
the  illness.  The  percentage  of  sugar  at  first  was  5  per  cent,  but  at 
the  end  of  one  week  it  rose  gradually  to  7  per  cent,  and  remained  at 
this  level  until  the  end. 

The  typical  symptoms  of  acromegaly  were  in  evidence.  Accord- 
ing to  the  history  the  bones  of  the  hands  and  face  began  to  enlarge 
four  years  ago  while  the  glycosuria  set  in  about  two  years  later. 
A  roentgen-ray  examination  by  Dr.  Pfahler  showed  marked  lipping 
at  the  edges  of  the  articular  surfaces  of  the  metacarpal  bones  and 
phalanges,  such  as  is  found  in  acromegaly,  and  also  a  tumor  of  the 
pituitary  gland,  with  absorption  of  the  clinoid  processes.  The 
diagnosis  of  associated  h}T)erthyroidism  was  quite  apparent  from 
the  noticeable  enlargement  of  the  thyroid  gland,  together  with 
tremor,  tachycardia  and  exophthalmos.  The  indications  of  exoph- 
thalmic goiter  were  most  probably  developed  after  the  glycosuria 
had  existed  for  an  indefinite  period  of  time,  although  being,  as  is 
usual,  of  insidious  origin,  it  was  impossible  to  fix  the  precise  date  of 
onset.     The  Wassermann  reaction  gave  a  negative  result.^^ 

With  a  view  of  indicating  the  true  pathological  relationship 
between  disease  of  the  hypophysis  and  thyroid  the  results  of  a  statis- 
tical study  are  subjoined.  The  total  number  of  cases  collected  by  us, 
which  was  215,  includes  only  a  few  that  were  reported  prior  to  the 
publication  of  the  paper  of  Dr.  Hinsdale  in  1898  and  that  of  Hutch- 
inson in  1902.  Table  I  is  a  detailed  tabulation  of  91  cases  in  which 
th\Toid  disturbance  was  associated. 

It  should  be  pointed  out  that  the  notations  to  be  found  in  the 
columns  headed  hA.'per-  and  hypothAToidism  are  the  inferences 
drawn  by  the  original  reporters,  with  few  exceptions.  Failure  to 
record  the  sugar  tolerance  and  condition  of  the  th\Toid  gland  and 
its  function  in  numerous  cases  is  to  be  regretted.  It  is  interesting 
to  note  that  all  of  our  series,  or  215  cases,  occurred  in  the  white 
race  with  a  single  exception,  which  was  reported  by  Yamada,  of 
Tokio  (tide  Table  I).  Trauma  played  a  role  in  3  cases  and  in  2 
the  disease  followed  "psychic  trauma."  According  to  these  find- 
ings the  influence  of  traumatism  as  a  disposing  factor  is  insignificant. 
There  can  be  no  doubt  but  that  a  family  type  exists,  although  the 
influence  of  heredity  must,  on  the  whole,  be  trivial,  as  evidenced 
by  our  results,  namely,  two  instances  only  of  the  entire  series, 

"  This  case  is  more  fully  reported  in  a  previous  article  by  Anders  and  Jameson, 
loc.  cit. 
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A  review  of  Table  II  shows  that  in  99  cases  out  of  the  215  cases 
of  acromegaly  the  lesions  of  the  pituitary  are  mentioned  and  that 
in  6S  cases  thyroid  changes  are  recorded.  It  is  noteworthy  that 
only  three  more  examples  of  adenomata  than  sarcomata  are  reported 
among  the  pituitary  lesions,  it  being  currently  stated  by  the  older 
as  well  as  recent  writers  that  the  great  majority  of  the  new  growths 
of  this  gland  in  acromegaly  are  adenomata.  The  influence  of  sex 
upon  the  incidence  of  the  disease  is  shown  by  a  slight  preponderance 
in  favor  of  the  female.  On  the  other  hand  Hinsdale's  figures  indi- 
cate that  the  disease  is  more  common  in  the  male  than  in  the 
female  sex;  for  example,  he  found  73  males  and  57  females  in  his 
series  of  130  cases.  The  average  age  here  given  (thirty-eight  and 
three-tenth  years),  which  represents  that  of  the  ages  reached  at 
the  time  the  cases  were  reported,  is  too  high,  but  the  date  of  onset 
was  so  frequently  indeterminable  from  the  histories  recorded  in 
the  literature  as  to  make  this  course  necessary.  Table  III  needs 
no  description. 

Table  IV  shows  the  age  incidence  to  be  slightly  higher  in  the 
combined  pituitary  and  thyroid  cases  than  in  the  uncombined 
acromegalics  and  also  a  slightly  greater  preponderance  in  the  female 
as  compared  with  the  male  sex  by  comparison  with  acromegaly 
without  associated  th}Toid  lesions.  It  cannot  be  stated,  however, 
that  these  figures  alTord  a  basis  for  the  claim  often  advanced  that 
the  thyroid  is  a  true  sex  gland,  as  is  shown  by  both  Graves's  disease 
and  myxedema  when  they  occui  independently  of  the  acromegaly. 
For  example,  both  the  latter  conditions  are  six  to  eight  times  as 
frequent  in  the  female  as  in  the  male.  It  will  be  noted  that  the 
proportion  of  cases  of  adenoma  in  Table  IV  as  compared  with  sar- 
coma is  almost  three  times  greater  than  in  Table  III,  although  the 
figures  are  too  small  on  which  to  base  any  inferences. 

TABLE    v.  — AGE    BY   DECADES 

Acromegaly  with 
thyroid  disturbance. 

Under  20  years     ....  .3 

21  to  30  "  .            .  7 

31  to  40  ■  ...  .39 

41  to  50  ■•  .      .  25 

51  to  60  •  .      .  4 

61  to  70  •■  ...  6 

71  to  80  ■•  ...  2 

An  inspection  of  Table  V,  which  presents  the  age  incidence  by 
decades,  will  show  that  for  acromegaly  with  associated  thyroid 
disturbance  this  is  considerably  higher  than  in  the  cases  without 
involvement  of  the  thyroid  — an  interesting  fact.  The  explanation 
is  probabh'  to  be  found  in  the  accepted  view  that  thyroid  com- 
plaints, mN^xedema  in  particular,  develop  later  in  life  than  uncom- 
plicated acromegaly,  as  a  rule.     This  table  indicates  clearly  that 


Acromegaly  without 

thjTToid  disturbance. 

Jnder  20  years     . 

3 

21  to  30      " 

.      32 

31  to  40      " 

.      34 

41  to  50      " 

17 

51  to  60      " 

.      18 

61  to  70      " 

4 

71  to  80      ■■ 

1 
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the  great  majority  of  cases  of  acromegaly  with  thyroid  disturbance 
arise  between  the  thirtieth  and  fiftieth  years  of  age,  and  that  both 
during  the  decade  prior  to  that  period  of  life  and  subsequently  the 
cases  are  far  less  numerous  than  in  acromegaly  without  thyroid 
disturbance.  Again,  it  should  be  noted  that  in  the  cases  of  acro- 
megaly in  which  thyroid  disturbance  is  combined  the  latter  usually 
arises  a  number  of  years  after  the  onset  of  the  former,  i.  e.,  when 
the  stage  of  hypopituitarism  is  reached. 

TABLE    VI,— THYROID    FUNCTION,    52    CaSES 

Hyperthyroidism,  20  Hyperthyroidism,  32 

(38.5  per  cent.)  (61.5  per  cent.) 

Male    ........       5  Male 12 

Female 14  Female 18 

Glycosuria.  Glycosuria. 

Present 7  Present 2 

Absent  or  increased  tolerance       1  Absent  or  increased  tolerance     16 

Table  VI  exliibits  the  facts  bearing  on  the  relative  incidence 
of  hyper-  and  hypothyroidism  and  on  the  carbohydrate  tolerance 
as  well  as  the  influence  of  sex  on  the  thyroid  function.  It  will  be 
seen  that  in  the  hyperthyroid  group  the  ratio  in  favor  of  the  female 
is  about  3  to  1  while  in  the  hypothjToid  cases  it  is  3  to  2.  Again, 
the  incidence  of  hypothyroidism  as  compared  with  that  of  hyper- 
thyroidism is  about  as  3  to  2,  With  regard  to  the  question  of 
carbohydrate  tolerance  in  cases  of  combined  acromegaly  and 
disturbed  thyroid  function  Table  VI  demonstrates  that  in  hyper- 
thyroidism the  sugar  tolerance  was  decreased  in  7  out  of  8  cases- 
ratio  7  to  1.  On  the  other  hand  in  the  cases  of  associated  hypo- 
thyroidism sugar  was  absent  or  tolerance  increased  in  the  ratio  of 
8  to  1.  It  should  be  added  that  of  the  16  cases  belonging  to  the 
latter  group  in  7  the  increased  sugar  tolerance  was  determined  by 
the  usual  tests. 

Summary.  Our  literary  studies  have  revealed  an  unexpected 
frequency  of  associated  disturbance  of  the  thyroid  function  in 
cases  of  acromegaly,  or  33  per  cent,  as  shown  by  Table  L  It  is 
highly  probable  that  in  many  instances  of  pituitary  disease  with 
its  usual  syndrome  the  coexistence  of  thyroid  alterations  and 
sym})toins  resulting  therefrom  were  oAerlooked,  as  was  true  of 
one  of  the  two  cases  which  was  reported  by  us.  Our  investigations 
indicate  that  hypothyroidism  is  more  commonly  associated  with 
atTomegaly  than  hyperthyroidism,  and  that  those  combined  cases 
which  manifest  myxedematous  features  are  decidedly  improved 
as  the  result  of  the  use  of  thyroid  prei)arations. 

It  follows  that  the  recognition  of  the  indications  of  hyj)<)thyr()i(l- 
ism  in  connection  Avith  ac  romegaly  is  a  matter  of  the  utmost  import- 
ance. In  cases  of  acromegaly  in  which  merely  suspicious  features 
of  either  hypo-  or  hyperthyroidism  exist  it  is  strongly  urged  that 
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the  metabolic  rate  be  determined.  The  approved  sugar  tolerance 
test  should  be  carried  out  in  all  cases  of  acromegaly  with  a  view  of 
determining  the  state  of  both  the  pituitary  and  the  thyroid  function. 
Nothing  of  special  significance  bearing  upon  the  etiological  factors 
of  the  disease  under  consideration  resulted  from  our  studies,  with 
the  possible  exception  of  the  facts  developed  in  connection  with  the 
age  groups  by  decades  {vide  Table  V).  Our  grateful  acknowledge- 
ments are  made  to  Dr.  Andrew  A.  Anders  for  valuable  assistance 
in  the  literary  investigations. 


EPILEPTOID  OR  FAINTING  ATTACKS  IN  HYPOPITUITISM. i 
By  L.  Pierce  Clark,  M.D., 

NEW    YORK    CITY. 

We  shall  make  no  attempt  to  analyze  hypophyseal  dysfunctions 
in  their  relationship  to  epileptiform  seizures.  This  has  been  fairly 
well  done  by  Gushing,  Johnston  and  others.  Nor  shall  we  discuss 
the  reverse  influence,  as  that  of  clinical  epilepsy,  upon  the  hypo- 
physis, as  in  the  studies  of  Munson  at  Craig  Colony,  or  take  time 
and  space  to  consider  the  subjects  of  syncope  and  fainting  in  general. 
Even  so  simple  a  clinical  observation  as  that  of  fainting  prob- 
ably has  a  very  complicated  and  varied  psychical  and  somatic 
mechanism.  We  do  wish,  however,  to  call  attention  to  the  fact 
that  there  is  an  increasing  accumulation  of  clinical  data  of  appar- 
ently idiopathic  attacks  of  fainting  without  general  somatic  defect 
of  the  viscera.  During  the  past  few  years  several  such  cases  have 
been  referred  to  me  on  the  suspicion  that  these  individuals  were 
suffering  from  a  larval  form  of  petit  mal  epilepsy. 

We  may  enumerate  briefly  some  of  the  salient  differences  betAveen 
this  special  type  of  syncope  and  petit  mal  epilepsy.  We  must  first 
note,  however,  that  it  is  commonly  stated  that  individuals  who  have 
their  first  attacks  of  petit  mal  are  only  suffering  from  a  form  of 
fainting  dependent  upon  some  dysfunctions  of  the  viscera,  a  weak 
heart  or  indigestion.  In  other  words,  both  laity  and  physicians 
are  much  more  likely  to  believe  that  the  early  attacks  of  petit  mal 
are  but  a  form  of  syncope  and  in  consequence  of  little  moment. 

As  for  real  differential  diagnosis:  If  there  be  no  obvious  or 
immediate  exciting  cause  such  as  emotional  stress  or  physical  shock 
the  individual  attack  of  loss  of  consciousness  is  more  likely  to  be 
nothing  more  than  a  syncopal  one.  Slow  and  incomplete  loss  of 
consciousness  also  is  in  favor  of  the  state  being  simply  that  of  faint- 
ing. While  a  sensation  of  faintness  is  common  to  both,  usually  it 
takes  on  much  more  elaborate  characters  such  as  are  seen  in  the 
epigastric  aura.    This  aura  has  the  sensation  of  a  rising  of  an  inde- 

'  Read  before  the  American  Psychopathological  Association,  June,  I'J'Jl. 


212     cl.mik:  epileptoid  or  fainting  attacks  in  hypopituitism 

scribable  numbing,  burning  or  full  feeling  which  reaches  to  the  level 
of  the  chin,  when  consciousness  is  always  lost  in  true  epilepsy.  In 
simple  syncope  frequently  there  is  a  sense  of  dizziness,  palpitation 
in  or  about  the  heart,  and,  what  is  even  more  frequently  encountered, 
a  sinking  uneasiness  about  the  heart.  When,  however,  there  is  no 
premonitory  warning  the  diagnosis  may  be  very  confusing;  under 
such  circmnstances  one  needs  to  think  of  the  state  as  probable 
epilepsy,  for  less  than  a  third  of  all  epileptics  have  a  warning  of  the 
approach  of  their  convulsiAe  seizures.  In  all  syncope  there  is  usually 
an  absence  of  after-effects,  which  on  the  contrary  are  almost  invar- 
iably present  in  epilepsy,  such  as  malaise,  mental  hebitude  and  men- 
tal confusion.  In  epilepsy  there  is  little  pulse  alteration,  while  this 
is  common  after  pure  syncopal  attacks.  In  the  absence  of  a  sharp 
and  distinct  loss  of  consciousness  one  may  look  at  the  episodes  as 
being  purely  syncopal.  The  presence  of  any  degree  of  convulsive 
movement— independent,  of  course,  of  trembling  from  sheer  weak- 
ness— marks  the  state  as  almost  surely  epilepsy  as  well  as  any 
transitory-  phenomena  of  automatism,  sleep  or  stupor  following 
the  attack.  Usually  the  syncope  has  so  little  to  do  with  any  phase 
of  true  vertigo  that  the  absence  of  any  part  of  the  labyrinthian 
syndrome  usually  proves  that  the  latter  is  playing  no  role  in  the 
state.  \Miile  the  classical  types  of  continued  syncopal  attacks  in 
dysfunctions  of  the  hypophysis  are  not  so  often  encountered  in  any 
large  classical  material  the  atypical  instances  of  the  states  of 
fainting  are  perhaps  more  frequent.  These  atypical  cases  usually 
present  themselves  as  follows :  The  general  practitioner  sees  them 
in  the  rapidly  growing  boy  or  girl  in  late  adolescence.  There  is  a 
history  of  insufficient  sleep  and  overindulgence  in  work,  play  or 
social  functions.  This  adolescent  has  a  history  of  having  grown 
very  fast— several  inches  in  height  at  the  puberty  period— he  is 
physically  too  large  for  his  age  but,  as  the  eugenic  law  proves, 
however,  he  may  be  entitled  to  his  extra  height  by  comparing 
those  of  the  parents;  it  is  his  too  sudden  acquirement  of  it  that  is 
pathological.  The  boy  is  soft  in  muscles,  perhaps  fatigues  easily, 
may  be  extra  awkward,  shy  or  timid.  As  not  infrequently  hap- 
pens he  is  rather  dull  in  school-work.  The  latter  defect  shows  the 
boy  is  concrete-minded;  is  restless  and  discontented  with  the 
school  discipline;  he  wants  to  evade  school  duties  and  prefers  an 
outdoor  existence,  although  he  cannot  stand  continuous  outdoor 
activities  without  fatigue.  Physically  the  patient  also  shows  labile 
vasomotor  changes;  takes  cold  easily;  has  cold,  dusky  hands  and 
feet  and  uiicxplainable  ])oriods  of  danuny  sweats.  Al)()ve  all.  wiien 
he  gets  up  suddenly  oi  is  required  to  stan<l  perfectly  still  he  has 
vague  or  actual  synco])al  attacks.  The  clever  i)liysician  after  noting 
there  is  no  real  organic  mischief  in  the  boy's  makeuj)  cautions  him 
against  too  intense  j)hysical  training,  etc.,  and  dismisses  the  case. 
Perhaps  the  physician  infers  niiwisely  that  the  jjatient's  nerves  and 
blood  need  to  be  biiilt  up  and  prescribes  accordingly.    If  these  drugs 
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are  really  potent  considerable  harm  may  be  done,  inasmuch  as  the 
youth  needs  neither  more  nor  richer  blood,  nor  does  the  nervous 
system  need  any  stimulation,  as  the  latter  is  already  doinp;  its  best 
to  quiet  the  youth  by  registering  extra  fatigue  and  compelling  him 
to  sleep  long  hours.  The  physician  may  \visely  follow  the  main 
trends  of  compensation  already  indicated  in  the  individual  patient, 
that  of  more  moderate  but  continuous  outdoor  activity  and  increased 
hours  of  sleep  (some  patients  require  twelve  to  fourteen  hours  to 
offset  an  ordinary  day's  activity),  in  which  case  those  milder  types 
never  retiu"n  for  treatment.  Occasionally,  half-fearing  the  condi- 
tion is  epileptic  in  type,  the  physician  gives  sedatives.  For  a  few 
days  the  youth  appears  better,  then  he  returns,  showing  increased 
tendencies  to  s^Ticopal  attacks  or  he  becomes  very  dull  and 
exliausted.  Even  small  doses  of  sedatives  often  produce  definite 
toxic  effects.  On  the  patient's  return  for  treatment  the  physician 
suspects  he  has  prescribed  an  overdose  of  the  remedy  and  either 
reduces  it  or  takes  it  away  entirely  or  resorts  to  additional  blood 
and  nerve  tonics  which  seriously  complicate  the  clinical  picture. 
As  yet  the  varied  and  complicated  t.^pes  of  endocrine  dysfunctions 
are  so  little  known  and  described  that  the  average  physician  little 
suspects  the  varied  pictures  which  ductless  gland  imbalance  may 
present,  and  many  wait  until  later,  when  more  pronounced  tj^ses  of 
the  text-book  descriptions  are  evolved.  AVhile  in  a  real  c{uandary 
what  to  do  next  the  physician  begins  to  sense  that  his  patient  has 
all  sorts  of  things  which  are  on  the  point  of  beginning,  such  as  flat- 
foot,  gastroptosis,  crooked  spine,  constipation  and  skin  disorders. 
Inferring  that  the  youth  is  on  the  way  to  an  early  dissolution,  every- 
one becomes  alarmed.  Then  ensues  a  general  round  of  visits  to 
\arious  specialists  to  do  patchwork  on  the  particular  anatomical 
part  each  may  find  out  of  order.  One  of  my  patients  was  visiting 
six  specialists,  and  his  nervous  invalidism  was  much  encouraged 
by  his  narcissistic  concern  over  these  various  treatments,  which 
were  limited  to  a  half-dozen  merely  because  time  did  not  permit  of 
more. 

]\Iany  of  these  slighter  grades  of  h^'])ophyseal  dysfunctions  cure 
themselves,'  or,  better,  the  other  ductless  glands  cure  hypophyseal 

^  Apropos  of  this  statement  the  following  case  may  be  cited:  A  young  man,  aged 
twenty-seven  years,  now  under  my  care  for  a  retarded  depression,  had  grown  very 
rapidly  while  attending  a  preparatory  school  between  the  ages  of  fourteen  and  sixteen 
years.  He  had  a  subnormal  temperature  (97.5°  to  98°)  the  greater  part  of  the  time 
a  low  blood-pressure  and  slow  pulse  (60).  He  was  "cold  all  the  time,"  and  for  the 
greater  part  of  two  j'ears  he  had  syncopal  attacks  on  the  slightest  physical  shock,  and 
finally  had  attacks  quite  independent  of  any  apparent  cause  except  when  required 
to  stand  to  be  measured  for  a  suit  of  clothing.  These  syncopal  attacks  left  him  weak 
and  trembling.  He  was  six  feet  tall  at  sixteen  years.  Under  the  advice  of  his  physical 
trainer  at  school  he  engaged  less  actively  in  exercise,  lived  more  in  the  open  and  took 
extra  bed  rest.  No  further  therapy  was  followed  and  he  recovered  from  the  condition, 
the  last  symptoms  to  disaijpear  being  a  moderate  degree  of  flat-foot  and  a  permanent 
acne.  It  is  interesting  to  note  that  instead  of  being  concrete-minded  and  a  poor 
student,  as  in  many  of  this  class,  he  was  the  delight  of  his  tutors  and  easily  won 
several  scholarships. 
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imbalance  by  atrophy  of  the  thyroid  or  excessive  functioning  of  the 
adrenals,  but  often  they  do  not  do  so  until  they  have  debauched 
many  of  the  visceral  organs  in  function  or  structure,  or  both.  In 
the  severe  grades  of  this  disorder  something  radically  wrong  is 
earlier  recognized  and  succor  follows  more  promptly  if  not  less 
surely. 

While  in  a  single  case  one  might  preach  a  whole  series  of  medical 
lessons  of  neglect  in  accurate  diagnosis,  once  the  disorder  is  diag- 
nosed the  therapy  is  not  essentially  simple — least  of  all  is  it  to  be 
met  upon  the  basis  of  glandular  therapy.  While  the  latter  helps, 
our  method  of  administration  is  so  crude  that  we  must  give  the  gland 
with  caution.  No  glandular  therapy  at  all  is  almost  better  unless 
due  attention  is  paid  to  all  the  other  principles  of  physio-  and  psycho- 
therapy. In  point  of  fact  there  are  those  who  despair  of  ever  finding 
so  beautiful  a  sinecure  of  gland  feeding  for  endocrinic  dysfunction 
as  thyroid  administration  in  cretinism,  and  have  preferred  to  assist 
their  patients  back  to  health  without  such  aid.  While  this  view  is 
obviously  empiric  and  not  scientific  it  has  much  to  recommend  it. 
Let  us  see  what  is  really  at  fault  in  our  specific  problem ;  First  of  all 
there  is  an  enduring  low  blood-pressure  and  diminished  sympathetic 
tone  in  the  autonomic  system.  The  viscera  drains  the  blood  from 
the  cerebral  cortex  and  syncope  develops.  Usually  the  adrenals 
and  thyroids  come  to  the  rescue  and  reestablish  blood-pressure,  and 
vasomotor  and  sympathetic  tone  are  incompletely  resumed  to  await 
the  next  calamitous  period.  As  might  be  expected,  all  these  indi- 
viduals are  underoxygenized.  Their  tissue  metabolism  is  slow  to 
build  up  and  they  are  in  a  state  of  chronic  organic  fatigue  requiring 
an  enormous  amount  of  sleep.  Every  case  immediately  imp^o^•es 
with  continuous  outdoor  living  and  long  hours  of  sleep,  but  how  are 
these  principles  to  be  made  permanent  in  a  changing  organism 
during  adolescence  when  the  physical  and  mental  equipment  for 
life  is  to  be  met?  Fortunately  the  imbalance  is  not  stubborn  of 
correction  nor  is  the  fixation  once  obtained  needful  of  enduring  care 
and  attention.  It  would  seem  as  though  the  system  once  having 
gained  its  imbalance  fixated  upon  its  normal  adaptive  routine  and 
thereafter  made  the  individuals  aware  of  over-stepping  the  rules 
within  healthful  limits.  The  whole  organism  is  trying  its  best  to 
adjust  to  a  ])lan  of  overgrowth  for  the  time  being.  Different  liodily 
functions  seem  to  make  an  effort  to  catch  u])  or  compensate  for  the 
extra  skeletal  and  muscular  spurt.  The  sympathetic  and  vasomotor 
systems  soon  ex})and  and  take  uj)  their  belated  functions.  One 
might  term  the  state  a  form  of  irregular  structural  growth  of  the  body, 
resulting  in  a  disharmony  of  functioning  on  the  part  of  the  ditlerent 
systems.  Three  cases  out  of  many  that  are  fairly  illustrati\e  are 
here  given: 


CLARK:    EPILEPTOID   OR   FAINTING   ATTACKS   IN  HYPOPITUITISM       2l5 

Case  L— A  boy,  now  eighteen  years  old,  came  to  me  at  the  age 
of  fourteen  years  with  a  record  of  poor  schoohvork  especially  in  all 
abstract  studies;  he  was  two  years  in  arrears.  He  had  fainting 
attacks  at  infrequent  intervals  when  required  to  stand  perfectly 
still.  One  of  these  occurred  while  being  examined  and  was  accom- 
panied by  profuse  perspiration.  He  was  nearly  six  feet  in  height, 
had  low  blood-pressure  (92)  and  slow  pulse  (64).  He  possessed  a 
childish  type  of  physique— had  soft  muscles  and  a  piping  voice.  His 
movements  were  slow  and  awkward.  His  development  during 
adolescence  followed  the  father's  physical  and  mental  history.  He 
was  decidedly  lazy,  sluggish  and  indifferent  to  any  form  of  intensi^•e 
effort.  He  fatigued  easily  and  required  an  enormous  amount  of 
sleep  (twelve  hours).  Bed-wetting  was  a  permanent  habit,  and  at 
the  age  of  fourteen  it  still  occurred  once  or  twice  a  week.  A  concrete 
outdoor  training  was  achised,  with  continued  long  hours  of  sleep 
and  also  special  tutoring.  After  six  months  of  such  treatment  the 
father  reported  the  boy  as  physically  well,  and  he  is  now  making 
up  his  schoolwork,  although  by  preference  he  prefers  an  industrial 
or  business  career  to  a  professional  one. 

Case  H.— A  young  woman,  aged  twenty-nine  years,  who  has  a 
fairly  normal  personal  and  family  history  aside  from  a  paternal  uncle 
having  a  sort  of  "breakdown"  in  early  life,  which,  judging  from  the 
description,  may  have  been  similar  to  our  patient's  disorder;  he  had 
a  very  large  physique  and  was  considerably  over  six  feet  tall.  After 
he  left  indoor  work  and  engaged  in  agricultural  pursuits  he  enjoyed 
comparatively  good  health.  Our  patient  was  born  at  full  term,  was 
the  first  child,  healthy  and  weighed  about  ten  pounds.  She  is  the 
largest  in  the  family,  although  all  the  siblings,  four  in  number,  are 
large  built.  When  about  fourteen  years  of  age  she  had  sudden 
syncopal  attacks  which  came  on  without  cause  except  when  she  was 
required  to  stand  quite  still.  Immediately  following  these  attacks 
there  would  be  loose  evacuations  from  the  bowels  attended  by  col- 
icky cramps  in  the  abdomen.  Soon  after  these  digestive  symptoms 
there  would  be  a  sense  of  fulness  in  the  head  and  pressure  in  the 
ears.  These  syncopal  attacks  came  on  at  the  time  of  rapid  growth, 
but  were  ascribed  to  indigestion  and  soon  disappeared.  The  period 
developed  normally  at  fourteen  years.  She  attended  to  all  her 
duties  encountered  in  a  small  New  P^ngland  town  and  gained  a 
good  school  education,  being  particularly  proficient  in  mathe- 
matics. Her  emotional  life  developed  normally.  She  taught  school 
for  seven  years  and  liked  her  work,  but,  as  she  said,  it  pulled  her 
down  physically  ancF  the  summer  vacations  failed  to  fully  restore 
her  for  the  beginning  work  in  the  fall.  She  was  at  last  obliged  to 
give  up  teaching  on  this  account  and  took  up  Y.  W.  C.  A.  work. 
However,  even  this  type  of  indoor  work  proved  too  taxing,  and  the 
syncopal  attacks  again  appeared  but  unaccompanied  by  the  diges- 
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tive  s\Tiiptoms.  The  present  attacks  come  on  without  warning. 
She  feels  a  coldness  in  the  epigastrium  and  a  sense  of  giddiness, 
which  produces  fright  if  she  is  alone,  and  she  seeks  to  go  to  someone. 
If  this  is  not  possible  she  walks  rapidly  about,  when  the  syncopal 
feeling  passes  off  and  she  begins  to  feel  tired  all  over.  She  believes 
she  might  faint  if  she  did  not  move  rapidly,  although  this  apparently 
has  never  occurred.  The  attacks  always  occur  by  day,  usually 
when  she  has  been  sitting  or  standing  for  some  time.  Her  verbatim 
account  of  one  of  these  is  as  follows :  "  I  was  feeling  quite  well  when 
I  got  up.  About  nine  o'clock  I  went  to  class  and  noticed  my  right 
hand  was  cold,  but  paid  no  attention  to  it.  A  few  hours  later  I  went 
to  interview  a  teacher  and  found  her  busy,  so  I  stepped  into  a  room 
nearby  and  sat  there  alone  waiting.  Suddenly  I  experienced  this 
sense  of  coldness,  and  I  got  up  and  walked  toward  a  girl.  I  was 
about  to  attract  her  attention  when  I  gained  control  of  myself, 
although  I  did  not  feel  natural.  I  was  trembling,  which  is  the  usual 
effect  after  such  a  spell.  There  is  never  any  abdominal  sensation 
or  indigestion  now  as  formerly." 

Physical  examination  shows  a  large  physique;  she  is  six  feet  tall. 
Her  pulse  was  60  to  64,  blood-pressure,  87.  There  was  a  dermo- 
graphism and  rather  markedly  cyanosed  hands.  Otherwise  the 
physical  examination  was  negative.  In  the  absence  of  the  voice 
sign  the  character  makeup  and  any  mental  stigma  of  epilepsy  the 
condition  was  diagnosed  as  a  pituitary  dysfunction  in  which  the 
muscle  and  skeletal  growth  apparently  outran  a  proper  nervous 
and  circulatory  development.  There  was  a  marked  tendency  to 
gastroptosis  and  flat-foot;  the  muscles  were  flabby  and  the  bony 
frame  was  loosely  put  together.  She  was  given  postpituitary  and 
thyroid,  with  the  injunction  that  she  live  an  outdoor  life  with  long 
hours  of  sleep.  Too  short  a  period  has  elapsed  to  note  the  final 
outcome. 

Case  III.— This  is  the  case  of  a  young  woman,  aged  twenty-five 
years,  who  is  nearly  six  feet  in  height,  which  she  attained  at  an  early 
age  and  whose  description  corresponds  to  the  previous  history  as  to 
low  blood-pressure,  slow  pulse,  etc.  Her  first  syncopal  attacks 
occurred  during  her  thirteenth  year,  and  were  liable  to  occur  on  a 
sudden  change  of  position,  such  as  rising  quickly  from  a  chair  or 
from  a  reclining  position.  When  called  on  in  school  to  recite  or  read 
from  the  l)lack))oard  on  rising  quickly  a  wave  of  darkness  would 
come  over  her  like  a  cloud  before  the  eyes.  It  lasted  less  than  a 
minute  and  seemed  like  a  slight  obstruction  of  the  vision,  accom- 
panied by  a  pressure  across  the  toj)  of  the  head.  There  was  no  state 
of  exhaustion  following.  During  this  titn(>  she  bad  gnnvn  very 
rai)idly  and  was  chronically  constipated.  The  syncopal  attacks 
gradually  disappeared  after  instituting  a  hygienic  outdoor  life  in 
the  countrv.     Iler  tendencv  to  such  attacks  has  l>een  overcome  to 
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the  extent  that  she  can  now  engage  in  indoor  work  without  mishap, 
and  is  now  taking  a  course  in  nursing. 

Hardly  any  material  may  be  found  in  the  literature  l)earing 
directly  upon  our  subject.  For  instance  in  Stier's  work  on  Syncopal 
Attacks^  he  believes  that  the  faintings  are  preceded  by  psychical 
states  as  precipitants— obviously  a  view  illy  in  accord  with  our 
subject,  wherein  psychical  factors  play  little  or  no  role.  Timme's* 
study,  however,  is  more  pertinent.  His  case  material  largely  came 
under  his  pur\iew  because  of  extreme  fatigability  in  adolescence 
and  persistent  headache.  He  makes  no  mention  of  fainting  attacks, 
but  otherwise  outlines  fairly  sharply  the  phj'sical  characteristics  of 
our  material.  He  especially  stresses  the  rapid  growth,  slow  sexual 
maturity,  vagatonia  and  low  blood-pressure.  In  the  final  stages 
of  middle  life  he  states  that  petit  mal  may  occur.  His  therapeutic 
suggestions  are  embraced  largely  in  glandular  feeding,  and  he  does 
not  seem  concerned  about  detailing  the  process  of  compensation 
which  nature  uses  in  restoring  the  balance. 

Summary.  There  are  a  number  of  rapidly  growing  adolescents 
who  have  re]ati\Tly  benign  fainting  attacks  which  at  first  seemingly 
simulate  larval  forms  of  petit  mal  epilepsy.  They  are  to  be  differen- 
tiated from  this  latter  condition  by  the  absence  of  the  epileptic 
character  and  the  general  physical  and  mental  stigma  of  the  grave 
disorder.  The  syncopal  states  are  but  a  part  of  the  obscure  clinical 
picture  of  dispituitarism,  in  which  there  appears  to  be  an  excessive 
functioning  of  the  anterior  lobes  of  the  pituitary  gland.  Coincident 
with  the  fainting  attacks  may  be  low  blood-pressure,  slow  pulse, 
vasomotor  ataxia  and  a  host  of  defective  muscular  and  skeletal 
displacements.  In  the  psychical  sphere  one  may  encounter  not 
infrequently  character  delinquencies  and  slow  mental  development. 
The  line  of  corrective  treatment  is  physical  plus  the  administration 
of  specific  glandular  substance.  ^Nlild  cases  recover  of  their  own 
accord  by  gradually  restoring  the  glandular  and  physical  balance, 
but  they  can  be  materially  helped  by  proper  direction  and  rest. 
Timme  states  that  in  many  cases  of  dispituitarism  such  as  out- 
lined in  my  paper  the  pituitary  gland  itself  compensates  by  mak- 
ing some  bony  erosions  and  thus  enlarges  the  sella  for  the  proper 
functioning  of  this  gland,  and  that  this  fact  can  be  demonstrated 
by  the  roentgen  ray.  In  my  own  cases  the  roentgen-ray  examinations 
were  uncertain  of  exact  determination  of  this  fact. 

From  the  evidence  in  this  l)rief  paper  one  gains  the  fact  that  even 
in  the  large  group  of  essential  epilepsies  and  the  psychoneuroses  in 
which  endocrine  dysfunctions  are  present  one  must  not  charge  too 
surely  the  dysfunction  as  a  real  but  only  a  contributing  cause  for 

'  Syncopal  Attacks,  Especially  among  Children,  Deutsch.  med.  Wchnschr.,  April 
8,  1920. 

*  A  New  Pluriglandular  Compensatory  Syndrome,  Endocrinology,  1918,  2,  209. 
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the  nervous  disorder,  for  many  other  precipitants  of  the  disease  are 
surely  in  evidence  which  are  much  more  nearly  related  to  the  psychic 
disorder  than  the  circumstance  of  an  endocrinic  disturbance.  By 
assuming  this  position  our  special  glandular  therapy  will  not  be 
too  heaA'ily  charged  with  remissness  when  its  administration  solely 
results  in  failure.  No  two  disorders  existent  in  the  same  individual 
are  essentially  in  the  relationship  of  cause  and  effect. 


THE  UREA  CONCENTRATION  TEST. 
By  Donald  R.  Black,  M.D., 

KANSAS    CITY,    MO. 

(From  the  Department  of  Medicine  University  of  Kansas.) 

The  object  of  this  paper  is  to  compare  the  merits  of  the  urea 
concentration  test  with  some  of  the  more  common  tests  for  kidney 
function. 

The  relation  of  kidney  pathology  to  hypertension  has  been  an 
extremely  interesting  and  perplexing  problem,  especially  the  degree 
of  renal  involvement  generally  found  in  cases  of  hypertension,  just 
how  much  latitude  is  allowable  to  the  term  "  essential  hypertension" 
and  whether  or  not  cases  of  hj'pertension  exist  for  any  appreciable 
length  of  time  without  some  demonstrable  abnormality  in  kidney 
function.  Consequently  when  the  work  was  started,  some  sixteen 
months  ago,  I  had  in  mind  the  establishment  of  a  routine  method, 
or  methods,  of  examination  which  would  throw  some  light  on  the 
above  stated  questions. 

The  number  of  cases  has  been  limited  and  the  methods  of  technic 
were  changed  frequently  in  the  beginning,  therefore  the  results 
obtained  from  the  work  have  been  rather  disappointing.  Howe^•e^, 
a  preliminary  report  will  be  given. 

I  was  especially  interested  in  the  article  by  IVIacLean  and 
De  Wesselow,'  in  which  they  discuss  the  effects  of  "war  nei)hritis." 
They  conclude  that  patients  with  defective  kidneys  are  unable, 
after  receiving  a  large  dose  of  urea,  to  excrete  urhie  with  a  very  high 
concentration  of  urea.  Further,  that  the  degree  of  concentration 
seems  to  bear  a  direct  relation  to  the  degree  of  kidney  involvement. 

The  details  of  the  test  are  as  follows: 

The  patient  urinates  and  at  once  takes  I.")  gni.  of  urea  dissohed  in 
100  cc  of  water.  One  hour  after  taking  the  urea  the  patient  voids. 
Two  hours  after  taking  the  urea  the  patient  again  voids.  The  per- 
centage of  urea  is  cah  iilated  in  both  sjH'ciniens.     If  the  i)ercentage 

>  guart.   .lour.    Med.,   .July.    I'.U'.). 
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of  urea  exceeds  2  per  cent  the  kidney  may  be  considered  as  fairly 
efficient;  if  below  2  per  cent,  some  disturbance  is  present  and  the 
lower  the  concentration  the  more  serious  the  lesion.  Cases  with  a 
concentration  below  1  per  cent  are  rare,  but  many  cases  show  a 
concentration  of  only  1.5  per  cent.  Occasionally  one  encounters 
a  case  in  which  marked  diuresis  is  occasioned  by  the  administration 
of  urea,  especially  if  the  patient  has  been  imbibing  large  c[uantities 
of  water.  These  cases,  of  course,  can  be  controlled,  and  if  care  is 
exercised  usually  a  satisfactors'  test  can  be  obtained.  Generally 
speaking,  the  second  specimen  should  not  exceed  150  cc. 

Before  discussing  the  results  which  we  obtained  it  might  be  well 
to  dicuss,  in  brief,  the  ratio  of  the  urea  content  of  the  urine  to  that 
of  the  blood  after  the  administration  of  large  quantities  of  urea. 
There  is  a  fact,  or  rather  h\'pothesis,  which  confronts  us  when  kidney 
function  is  to  be  considered— namely,  the  fact  that  no  direct  infer- 
ence can  be  drawn  as  to  the  total  functional  capacity  of  the  kidneys 
by  the  rate  of  excretion  of  urinary  constituents:  that  is,  the  same 
kidney  under  the  same  conditions  may  excrete  at  one  time  much 
and  at  another  time  little.  It  naturally  follows  that  attempts  to 
draw  quantitive  anatomical,  or  even  functional  inference,  from  the 
amount  of  any  constituents  excreted,  promise  little  help. 

There  are  two  fundamentally  conflicting  ^•iews  which,  up  to  the 
present  time,  have  furnished  a  foundation  for  most  of  our  kidney- 
function  tests.  Schlayer  emphasizes  the  essential  inconstancy  in 
the  rate  of  work  of  the  kidney,  even  under  normal  C(jnditions. 
Ambard,  on  the  other  hand,  believes  that  variations  in  the  rate  of 
excretion  of  urinary  constituents,  under  any  and  all  conditions,  are 
in  reality  manifestations  of  the  constancy  of  kidney  action,  since 
they  are  exactly  accounted  for  by  the  alterations  of  the  concentra- 
tion of  these  constituents  in  the  blood  and  in  the  urine  and  do  not 
result  from  inconstancy  in  the  rate  of  work  of  the  kidney  itself. 

Materials  used  as  test  substances  should  be  those  not  affected  by 
extrarenal  influences.  It  will  be  remembered  that  Schlayer  did  not 
fully  emphasize  the  fact  that  chlorides  are  subject  to  extrarenal 
influences  and  that  the  estimation  of  sodium  chloride  in  the  urine 
does  not  necessarily  throw  any  valuable  light  on  the  subject  of 
kidney  efficiency,  because  the  amount  of  chlorides  excreted  may  be 
influenced  by  the  amount  of  chlorides  and  water  brought  to  the 
kidneys  for  excretion  as  well  as  by  any  degree  of  difference  in  the 
excretability  of  renal  cells.  The  ideal  test  substance,  therefore, 
would  be  a  urinary  constituent  which  is  a  true  end-product,  in  that 
it  is  incapable  of  chemical  alteration  within  the  body  and  is  one 
whose  only  path  of  excretion  is  through  the  kidneys.  Urea  fills 
these  requirements  to  a  considerable  degree. 

Addis  has  shown  that  the  ratio  between  the  urea  content  of  the 
urine  and  that  of  the  blood,  over  periods  of  twenty-four  hours,  is 
constant  in  normal  mdividuals  who  have  the  same  blood-urea  con- 
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centration,  while  variations  in  kidney  function  arise  from  difference 
either  in  environment  or  in  anatomical  structure. 

Ratios  measured  over  short  periods  of  time  vary  widely,  even 
though  the  blood  concentration  be  the  same.  Probably  this  vari- 
ability is  due  to  short-lived  alterations  in  environment  which  coun- 
terbalance one  another  over  a  twenty-four-hour  period  of  time, 
but  not  over  one-  or  two-hour  intervals. 

In  the  normal  individual,  on  a  mixed  diet,  the  blood  contains 
from  12  to  18  mg.  of  urea  per  100  cc.  When  renal  function  begins 
to  fail,  a  point  is  reached  at  which  it  becomes  difficult  for  the  kidney 
to  deal  with  the  urea  and  other  waste  nitrogenous  products,  with 
the  result  that  the  concentration  of  these  bodies  increases  in  the 
blood.  With  an  increase  of  urea  in  the  blood  the  diseased  kidney, 
of  course,  is  able  to  excrete  the  normal  amount  of  urea,  and  urea 
estimations  alone  may  be  misleading;  thus  it  not  infrequently 
happens  that  in  a  case  of  advanced  Bright's  disease  we  find  that 
the  average  amount  of  urea  excreted  in  twenty-four  hours  is  equal 
to  that  excreted  by  a.  normal  individual.  It  was  supposed  for  a 
time  that  by  estimating  the  urea  content  of  the  blood  we  could  gain 
information  that  would  throw  much  light  on  kidney  function. 
However,  it  is  not  infrequent  to  find  an  individual  with  a  high  degree 
of  kidney  insufficiency  carrying  a  normal  blood  urea  content. 

MacLean  thought  possibly  we  could  determine  whether  cases  with 
urea  retention  could  be  distinguished  from  those  in  which  the  blood 
urea  was  within  normal  limits  by  difference  in  the  total  amount  of 
urea  passed  in  a  given  time  after  a  dose  of  15  gm.  of  urea.  This 
method  failed  entirely  to  differentiate  between  those  patients  in 
whom  the  blood  urea  was  known  to  be  above  normal  and  those  in 
whom  no  such  retention  existed.  It  was,  however,  noticed  that  the 
concentration  of  urea  in  the  urine  after  the  dose,  appeared  to  bear  a 
definite  relationship  to  the  severity  of  the  case— that  is,  patients 
with  urea  retention  passed  relatively  large  quantities  of  urine  with 
low  urea  concentration,  while  patients  without  retention  passed 
smaller  amounts  with  higher  concentration. 

As  stated  above  we  have  not  applied  this  test  to  a  varied  group 
of  cases  but  purposely  have  confined  our  work  principally  to  hyper- 
tension, and  the  results  are  given  below. 

I  have  chosen  from  the  list  only  ambulatory  patients  who  have  a 
definite  hypertension  and  whose  blood-urea  nitrogen  does  not  exceed 
20  mg.  per  100  cc,  the  reason  being  that  it  is  not  our  purpose  to  dis- 
cuss, in  this  connection,  cases  of  advanced  Bright's  disease. 

There  are  fifteen  cases  in  all.  Seven  pass  more  than  400  cc  of 
urine  at  night.  'Jliree  have  a  definite  fixation  of  specific  gravity 
over  two-hour  periods.  Five  pass  less  than  1  per  cent  sodium 
chloride  in  twenty-four  hours.  None  has  over  20  mg.  urea  uitrogeu 
per  100  cc  of  blood.  Seven  excrete  less  than  50  per  cent  plienol- 
sulphonephthalein  in  two  hours.  Three  concentrate  2  per  cent  or 
more  urea  in  the  urine  following  a  dose  of  15  gm.  of  urea. 
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222  black:  the  tirea  concentration  test 

Case  No.  15  is  a  bed  patient,  carrying  a  high  concentration  of 
blood-urea  nitrogen,  evidently  a  case  of  chronic  interstitial  nephritis. 
Case  No.  14  has  a  positive  Wassermann  test  and  a  definite  aortic 
regurgitation.  His  function  tests  line  up  in  a  normal  manner. 
These  cases  are  given  merely  for  comparison.     (See  Table.) 

At  first  I  was  inclined  to  think  that  the  urea  concentration  test 
offered  little  if  any  more  than  ^Mosenthal's  two-hour  test  for  specific 
gravity,  considering  as  I  did  that  both  tests  simply  indicate  examples 
of  a  common  dysfunction— namely,  the  inability  of  chronically 
damaged  kidneys  to  concentrate  solids.  But  as  the  work  advanced 
I  became  more  and  more  convinced  that  this  was  not  absolutely 
true.  You  will  notice  by  the  chart  that  only  3  of  the  cases  had  a 
low  fixation  of  specific  gravity  and  only  3  concentrate  2  per  cent 
or  more  urea  in  the  urine. 

I  think  that  the  two-hour  test  for  specific  gravity  gives  us  valuable 
aid  in  kidney  function  work,  especially  in  the  class  of  cases  under 
consideration.  It  is  extremely  important  to  note  the  amount  of 
night  urine  passed.  Normally  a  kidney  should  be  able  to  excrete  the 
usual  amount  of  nitrogen  and  other  waste  material  in  a  normal 
amount  of  water;  that  is,  1200  to  1500  cc  of  urine  should  be  passed  in 
twenty-four  hours  with  a  specific  gravity  of  1.016  to  1.022.  The 
night  urine  should  not  be  more  than  400  cc.  However,  with  begin- 
ning Bright's  disease  usually  one  of  the  first  complaints  registered 
by  the  diseased  kidney  is  for  more  water.  It  is  unable  to  excrete 
the  usual  amount  of  solid  material  unless  that  material  be  diluted. 
The  degree  of  dilution  necessary  usually  runs  hand-in-hand  with  the 
amount  of  kidney  damage  present. 

It  is  of  some  importance  when  making  these  function  tests  not 
to  change  the  routine  diet  or  general  living  conditions  of  the  patient, 
because  we  wish  to  determine  the  function  of  the  kidney  as  it  actually 
exists  under  the  patient's  usual  mode  of  living  and  not  what  the 
kidney  may  be  made  to  do  under  specific  conditions.  Therefore 
these  patients  were  not  put  on  any  special  diet,  aside  from  our 
cautioning  them  not  to  drink  water  or  other  fluids  between  meals 
while  making  the  two-hour  specific  gravity  observation  and  also 
against  drinking  large  quantities  before  the  urea  concentration  test 
was  done. 

Relative  to  the  solution  of  the  (piestions  referred  to  above- 
namely:  the  degree  of  renal  involvement  generally  found  in  cases 
of  hy})ertensi()n,  just  how  nuich  latitude  is  allowable  to  the  term 
"essential  hypertension,"  and  whether  or  not  cases  of  hyj)ertension 
exist  over  any  appreciable  length  of  time  without  some  demon- 
strable abnormality  in  kidney  function— I  can  give  no  definite 
answer,  but  I  believe,  basing  my  conclusions  u])on  the  Mosenthal 
two-hour  test  for  s])ecific  gravity,  the  amount  of  night  urine  passed, 
and  (six'cially  u])on  the  urea-concentration  test,  that  the  longer 
the  liigli  j)lood-i)ressure  exists  the  more  kidney  pathology  one  is 
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likely  to  encounter,  and  that  the  term  "essential  hypertension" 
should  be  limited  to  those  cases  in  which  every  a^'ailable  function 
test  has  proved  normal. 

As  to  the  urea  concentration  test  I  believe  it  possesses  some  merit. 
From  the  above  observations,  as  shown  in  the  table,  it  would  seem 
that  in  high  blood-pressure  cases  begiiuiing  kidney  dysfunction  may 
be  noted  at  an  earlier  date  with  this  test  that  with  the  function  tests 
commonly  used. 


BILIARY    TRACT    DISEASE:    SOME   LESSONS  LEARNED  FROM 

DUODENOBILIARY  DRAINAGE.     FUTURE   PROBLEMS. 

CITATION  OF  CASES. 

By  B.  B.  Vincent  Lyon,  A.B.,  M.D., 

Henry  J.  Bartle,  B.S.,  M.D., 

AND 

Richard  T.  Ellison,  B.S.,  M.D., 

PHILADELPHIA,    PA. 

{Continued  from  January,  1922) 

Comment.  This  case  illustrates  biliary  migraine  in  its  purest 
form  and  the  hope  of  relief  which  can  be  offered  by  this  method  of 
treatment.  This  case  also  illustrates  how  conditions  of  this  sort, 
if  unrecognized  and  untreated,  inevitably  lead  later  into  the  final 
states  of  gall-bladder  pathology  and  calculus  formation  in  the 
presence  of  a  "'masked"  or  unsuspected  infection,  especially  when 
associated  with  catarrhal  exfoliation.  Even  at  this  stage  it  could 
be  repeatedly  demonstrated  that  she  was  in  the  precalculus  forma- 
tion period  by  the  finding  of  cholesterin  crystals  thrown  out  by  a  bile 
incapable  of  holding  them  in  solution.  We  had  in  our  series  19 
cases  which  can  be  placed  in  this  group.  Only  1  other  of  these 
was  in  the  pure  form  of  biliary  migraine  represented  in  the  case 
reported  above.  Seventeen  had  definite  migraine  sick  headaches, 
w^ith  usually  terminal  biliary  vomiting,  but  showed,  in  addition, 
dift'erent  disturbances  of  function  or  pathological  states  of  the 
biliary  or  gastro-intestinal  tract.  Of  these,  as  a  result  of  treatment, 
13  showed  complete  arrest  of  the  migraine,  3  partial  arrest,  that  is, 
a  lessening  in  the  intensity  and  frequency  of  the  attack,  and  1  case 
made  absolutely  no  improvement  in  this  particular,  although 
improved  otherwise.  In  addition,  9  other  patients  exliibited  severe 
headaches  but  not  of  the  migraine  cyclic  tj'pe,  and  all  9  of  them 
showed  complete  arrest  of  this  complaint  as  a  result  of  treatment. 
It  has  appeared  to  us  that  this  grouj)  associated  with  heaflaches, 
l)iliousness  and  "masked"  infection  are  in  earlier  stages  of  gall-tract 
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disease  and  often  amenable  to  this  form  of  treatment.  Conversely 
we  have  frequently  noted  that  in  the  group  whose  diagnoses  of 
biliary  disease  can  be  made  quite  clearly  on  analysis  of  history  and 
physical  findings  alone  the  patient  gave  us  histories  of  having  these 
severe  migraine  or  migranoid  headaches  one  to  ten  years  previously, 
bu-^  are  no  longer  complaining  of  them  in  their  present  account  of 
their  illness.  Apparently,  then,  when  they  have  passed  through 
this  phase  spontaneously  they  are  in  a  later  stage  of  gall-tract 
patholog}'. 

Mr.  J.  D.  E,>  aged  forty-two  years,  was  referred  to  us  on  April  10, 
1920.  For  eight  years  he  has  had  recurring  attacks  of  pain  or 
distress  and  a  sense  of  gnawing  and  weight-discomfort  in  the 
epig-  strium,  and  bloating  with  belching.  The  pain  was  referred 
to  the  back  when  severe  and  occurred  one  to  three  hours  p.  c,  and 
was  relieved  by  eating  or  vomiting.  The  attacks  were  always  in 
the  spring  of  the  year. 

Examination.  Asthenic.  Pulse,  72.  Two  dead  molars.  Giuns 
clean.  Tongue  clean.  Tonsils  red  and  retracted.  Heart  muscle 
was  weak.  The  abdomen  showed  no  rigidity  but  tenderness  on 
deep  pressure  over  the  gall-bladder  point  and  pressure  over 
McBurney's  point  elicited  pain  referred  to  the  epigastrium.  "  Tun- 
ing-fork auscultation"  suggested  adhesions  of  the  stomach  to  the 
gall-bladder  region.  Spinal  tenderness,  3d  to  6th  thoracic  and  10th 
thoracic  to  the  left.  Hemoglobin,  90  per  cent.  Technical  findings: 
Marked  catarrhal  duodenitis;  catarrhal  exfoliative  cholecystitis 
with  stasis  and  atony.  Green-black  ''B"  bile  and  pure  culture 
recovery  of  Streptococcus  hemolyticus.  Upon  removal  of  tonsils 
the  culture  recovered  only  the  Streptococcus  hemolyticus.  ^'accines 
of  both  were  prepared  and  have  been  used  alternately,  with  weekly 
drainage  of  gall-bladder.  The  gall-bladder  atony  has  cleared  up 
and  general  systemic  improvement  has  followed.  Streptococci  are 
no  longer  recoverable  from  the  bile  by  culture  nor  found  in  fresh  or 
stained  spreads,  and  the  other  abnormal  findings  in  his  bile  have 
entirely  disappeared. 

('(innnent.  This  case  suggested  ulcer,  based  on  the  history,  but 
biliary  drainage  proved  the  gall-bladder  to  be  the  seat  of  troul>le, 
associated  with  duodenitis,  and  the  subsequent  response  to  treat- 
ment confirmed  the  diagnosis  of  "masked"  infection  of  the  gall- 
bladder with  complete  arrest  of  presenting  sym])toms,  and  final 
inability  to  recover  the  jjathogenic  infecting  organisms  on  re])eated 
culturation. 

This  case  also  illustrates  the  primary  focus  of  infection  in  the 
tonsils  transplanted  to  the  gall-bladder,  i)roducing  a  secondary 
focus.  It  would  therefore  be  fallacious  to  attempt  to  limit  the 
treatment  to  the  removal  of  the  latter  focus  if  the  primary  source 
of  infection  is  ignored,  unscarchcd  for,  and  if  found  allowed  to 
remain. 
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Dr.  H.  F.  E.,  aged  thirty-nine  years,  to  whom  Ave  are  indebted 
for  giA'ing  us  the  following  account  of  his  personal  experience  with 
non-surgical  biliary  drainage  in  the  treatment  of  acute  cholecystitis 
complicating  tAphoid  fever. 

He  was  taken  sick  in  April,  1920,  with  walking  typhoid,  during 
which  period  blood  cultures  were  negative.  He  collapsed  after  the 
third  week  and  was  taken  to  a  hospital,  where  he  ran  a  t\'phoid 
course  for  ten  weeks.  He  suffered  a  relapse  after  the  fourth  week. 
For  three  or  four  days  previous  to  this  relapse  he  had  had  con- 
siderable gas  after  meals  and  abdominal  distention  which  previously 
had  been  relieved  by  enema.  Enemas  no  longer  removed  the  gas 
and  suddenly  one  evening  the  patient  was  taken  with  acute  disten- 
tion in  the  region  of  the  gall-bladder,  at  the  left  edge  of  the  right 
h\'pochondrium,  preceded  at  seven  in  the  evening  with  a  slight  chill. 
There  was  no  appreciable  rise  in  the  leukocytes.  Gradually  the 
pain  became  so  severe  that  at  1  a.m.  ^  grain  of  morphine  was  given, 
followed  by  j  grain,  without  relief.  The  pain  increased  and  another 
J  grain  was  given .  The  pain  became  so  excruciating  th  at  the  patient 
screamed  loudly  and  begged  to  be  put  under  anesthesia.  Dr. 
Doyle  was  called  and  washed  his  stomach,  with  no  relief.  A 
duodenal  tube  was  then  passed.  No  relief  was  experienced  when 
the  tube  entered  the  duodeniun,  but  instant  relief  came  within  five 
to  ten  minutes  after  magnesimn  sulphate  was  introduced  and  bile 
began  to  flow.  In  half  an  hour  he  was  perfectly  comfortable. 
From  a  subnormal  temperature  before  his  attack  the  temperature 
rose  abruptly  during  the  attack  to  106f  °  F.  and  dropped  again  to 
100°  F.  immediately  after  biliary  drainage  was  established.  Dr.  E. 
went  to  sleep  with  the  tube  in  place  within  half  an  hour.  The  tube 
remained  in  the  duodenum  overnight.  The  bile  was  very  dark,  very 
tenacious,  cloudy  and  was  a  deep  green-black.  The  next  da}'  he  was 
fairly  comfortable  and  the  tube  was  kept  in  until  8  or  9  a.m.  About 
18  ounces  of  mixed  bile  was  recovered  during  the  night.  The  tube 
was  inserted  again  in  the  evening  without  washing  the  stomach. 
Bile  flowed  immediately  after  introduction  of  magnesium  sulphate, 
but  was  not  so  dark.  The  bile  was  at  first  viscid  but  became  pro- 
gressively thinner  and  lighter  in  color  as  the  drainage  was  repeated 
daily  for  four  or  five  days,  then  every  other  day.  The  bile  always 
gave  positive  cultures  for  typhoid  bacilli,  even  up  to  Dr.  E.'s  dis- 
charge from  the  hospital,  about  six  weeks  later.  The  total  number 
of  drainages  given  in  the  hospital  was  about  twenty-two.  He  went 
to  Atlantic  City  immediately  after  his  discharge,  where  his  nurse 
gave  him  a  drainage  treatment  two  or  three  times  a  week  for  three 
weeks.  Thereafter  during  that  summer,  in  the  White  iMoutains, 
he  gave  himself  a  treatment  on  three  occasions.  No  final  cultures 
were  made  from  his  bile.  He  has  remained  well  for  eight  months, 
has  been  in  active  practice  and  says  he  feels  perfectly  well. 

His  histon.'  previous  to  typhoid  fever  was  briefly  as  follows:     He 
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had  had  no  infections,  except  that  in  Pittsburgh,  in  1912,  when  he 
was  a  hospital  resident,  he  had  two  gall-bladder  attacks  preceded 
by  conjunctival  jaundice.  Roentgen-ray  examination  was  negative. 
He  was  in  bed  for  ten  days  each  time.  Between  1903  and  1907  he 
had  recurrent  attacks  of  follicular  tonsillitis,  but  the  tonsils  were 
not  removed. 

Comment.  This  is  a  most  important  type  of  case  in  which  this 
method  of  treatment  has  great  promise.  We  all  know  how  serious 
operative  interference  may  be  for  acute  conditions  arising  as 
complications  during  the  acute  and  prostrating  infectious  diseases. 
Surgery  has  successfully  managed  some  of  these  cases  but  the 
mortality  has  been  high.  But  surgery,  until  recently,  has  been  the 
sole  choice  and  the  risk  taken  was  warrantable.  Now^  we  have  a 
alternative  choice,  which  can  be  more  safely  tried,  and,  if  successful, 
the  operative  risk  is  avoided. 

Secondly,  this  case  teaches  the  lesson  of  the  importance  of  the 
detection  and  treatment  of  typhoid  carriers,  as  commented  on  in 
a  previous  paper.^  This  has  been  emphasized,  too,  by  Nichols 
and  others-  and  later  by  Henes.^"  Dr.  E.  is  not  yet  safely  out  of 
the  woods  and  should  be  reexamined  for  residual  infection  both  for 
the  sake  of  himself  and  of  others. 

Third,  this  case  is  similar  in  its  acute  picture  to  2  cases,  within  the 
past  two  years,  of  acute  empyema  of  the  gall-bladder  which  were 
successfully  treated  by  this  method :  One  in  a  man  who,  for  business 
reasons,  positively  refused  the  operative  course  advised  him  and  the 
other  in  a  woman  who  had  such  a  severe  cardio-renal  disease  as  to 
imperatively  contraindicate  surgery  if  there  was  any  other  acceptable 
alternative. 

If  the  gall  tract  in  any  given  case  can  be  made  to  successfully 
drain  by  this  method  the  patient  may  be  safely  tided  over  the  acute 
phases.  If  it  cannot  be  successfully  drained,  surgery  become 
imperative.  Naturally  this  method  should  not  be  advocated  if 
there  are  no  surgical  contraindications,  since  otherwise  surgery 
becomes  the  absolute  choice  of  procedure  providing  safe  surgical 
skill  is  available. 

Mrs.  ]{.,  aged  thirty-three  years,  referred  to  us  on  August  (i,  1920, 
was  operated  upon  eight  years  ago  for  empyema  of  the  gall-bladder. 
A  cholecystostomy  was  done  but  a  biliary  fistula  developed  through 
which  she  was  firained  constantly  for  ci(jht  j/rars,  with  the  excejition 
of  several  weeks,  when  the  sinus  remained  closed  following  cauter- 
ization. She  has  worn  a  dressing  pad  constantly,  and  during  tliis 
period  has  not  remained  pain  free  for  longer  than  a  month,  and 
usuall>'  has  harl  recurrent  attacks  of  the  upjicr  right  (iua<lr;nit  pain 
referred  around  the  costal  margin  to  the  right  shouUler-blade  every 
four  to  twelve  days.  Five  years  ago,  for  the  relief  of  pain,  she 
began  to  use  a  small  silver  catheter,  which  was  introduced  into  her 
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gall-bladder  every  night  and  morning  by  her  husband,  who  had 
become  most  expert  with  it.  It  was  noticed  that  she  was  more 
liable  to  be  pain-free  when  bile  was  recovered  by  the  catheter,  but 
when  thick  white  mucus  and  no  bile  was  aspirated  a  pain  attack  very 
qiuckly  followed.  This  suggested  that  the  cystic  duct  became 
blocked  by  mucus  secreted  by  the  racemose  glands  at  the  neck  of 
the  gall-bladder  and  a  hydrops  of  the  gall-bladder  would  probably 
have  followed  if  this  mucus  could  not  find  an  exit  by  way  of  the 
fistula.  During  these  pain  attacks  there  was  frequently  associated 
chills  and  fever  for  a  day  or  two,  with  stiffening  of  the  upper  right 
rectus.  Another  surgeon  (who  referred  the  case  to  us)  had  watched 
the  patient  through  many  such  attacks  for  three  years  and  had  made 
several  attempts  to  close  the  sinus  tract  by  cauterization,  but  with 
no  permanent  success. 

When  she  first  presented  at  our  office  we  catheterized  the  gall- 
bladder, and  by  means  of  a  small  syringe  obtained  a  greenish-brown 
bile  (with  much  mucopus  flocculations  in  it)  for  culture  and  cyto- 
logical  examinations.  The  latter  showed  most  beautifully  the  type 
of  tall  columnar  bile-stained  epithelium  which  we  had  previously 
seen  in  many  other  cases,  and  had,  we  think,  learned  to  correctly 
classify  as  gall-bladder  epithelium  on  account  of  its  height  and  its 
tendency  to  break  off  from  the  basement  membrane  at  the  reticu- 
lated folds  of  the  rugae  and  to  become  arranged  in  fan-shaped  masses. 
^Yith  this  epithelium  was  found  much  inflammatory  debris,  pus 
cells  and  many  colonies  of  heavily  bile-stained  bacteria.  The 
following  day  we  checked  up  our  findings  by  duodenobiliary  drain- 
age and  recovered  the  same  type  bile,  with  the  same  cytolngical 
picture  of  the  mucopus  floccules,  and  Dr.  Richardson  recovered 
from  our  cultures  from  both  sources  the  same  bacteria  (and  only 
them),  namely,  a  hemolytic  streptococcus  and  the  Bacillus  coli 
communis. 

A  gall-tract  drainage  was  given  every  fifth  day  and  each  one  was 
followed  by  an  attack  of  upper  right  quadrant  pain.  This  we  have 
noted  very  frequently  in  our  series  of  the  more  acute  cases  of  gall- 
bladder inflammation  and  perhaps  more  frequently  with  those 
infected  with  streptococci.  This  seems  a  natural  result  of  making 
the  inflamed  viscus  empty  itself,  but  in  all  of  our  cases,  except  one 
thus  far,  the  pain  following  such  drainage  has  become  less  severe 
until  none  is  felt.  After  the  third  drainage  and  injection  of  vaccine, 
the  sinus  closed  and  has  remained  closed  since  (now  eight  months) 
but  two  days  later  an  acute  attack  of  pain  occurred,  with  moderate 
fever,  chills  and  leukocytosis  and  a  surgical  tA'pe  of  the  upper  right 
quadrant.  There  were  no  untoward  developments  after  one 
week's  hospital  observation,  and  treatment  was  then  resumed  on  the 
following  basis:  A  duodenobiliary  drainage  daily  for  three  days, 
then  twice  a  week  for  four  weeks,  every  seven  to  ten  dajs  for  another 
month  and  thereafter  every  three  weeks.     An  autogenous  vaccine 
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Avas  made  and  administered  every  fifth  day,  and  at  first  gave  rise 
to  a  definite  focalizing  gall-bladder  pain,  and  after  four  months  the 
streptococcus  disappeared  from  our  cultures  and  since  then  on  seven 
cultures  made  every  third  week  only  the  Bacillus  coli  has  been 
recovered.  We  have  seen  this  disappearance  of  streptococci  follow- 
ing autogenous  vaccination  and  drainage  in  twelve  cases  of  our 
series.  Her  pain  attacks  persisted  after  each  drainage  for  the  first 
month,  but  for  the  past  seven  months  she  has  had  none.  Not  only 
has  she  had  a  complete  arrest  of  symptoms,  but  there  has  been  a 
general  systemic  improvement  in  endurance,  in  color,  in  bowel 
function,  appetite,  sleep  and  general  sense  of  well-being.  In 
addition,  and  this  is  the  important  point  which  we  wish  to  stress, 
there  has  been  a  steady  though  gradual  disappearance  of  all  the 
abnormal  cytological  findings  from  her  bile.  Her  gall-bladder 
drains  readily  in  response  to  magnesium  sulphate  and  apparently 
continues  to  function  normally  between  treatments,  and  we  believe 
now  that  her  focus  of  infection  has  been  permanently  eradicated. 
She  sailed  for  Italy  last  month,  taking  with  her  a  duodenobiliary 
drainage  outfit,  and  will  continue  to  give  herself  a  treatment  (as 
many  patients  have  been  taught  to  do)  once  a  month.  They  find 
it  very  easy  to  do.  We  believe  it  to  be  a  good  prophylactic  policy 
for  them  to  follow  and  will  guard  against  relapses. 

Comment.  We  have  recited  this  case  in  some  detail  because  it 
has  been  one  of  great  interest  and  instruction  to  us :  First,  because 
we  were  able  to  obtain  bile  by  direct  catheterization  from  the  gall- 
bladder for  microscopic  examination  and  culturation,  and,  secondly, 
because  of  our  recovery  by  the  duodenal  route  of  the  same  type  bile 
with  identical  cytology  and  bacteriology  we  have  again  satisfied  our- 
selves that  this  method  of  diagnosis  and  treatment  (as  one  of  us 
has  previously  presented  it)  is  fundamentally  correct,  and  is,  more- 
over, a  practical  and  efficient  procedure;  and,  third,  that  a  bacterium 
thus  isolated  in  pure  culture,  and  given  as  a  vaccine,  has  a  definite 
and  specific  therapeutic  value  in  closing  a  sinus  and  overcoming  a 
focus  of  infection  in  the  gall  tract;  and,  finally,  that  the  possibility 
of  the  specificity  of  the  bacterium  is  enhanced  if  it  gives  rise  to  a 
focalizing  reaction  which  reproduces  one  or  more  of  the  presenting 
symptoms. 

During  the  past  year  we  have  closed  successfully  by  this  method 
one  other  case  of  persistent  biliary  fistula  of  months'  duration,  this 
second  case  being  infected  with  Staphylococcus  aureus  and  Bacillus 
coli. 

Mr.  M.  R.  E.,  aged  twenty-nine  years  was  referred  to  us  on  August 
5,  1920.  He  presented  historically  a  mixed  syndrome  of  a  gnawing 
pain-distress  in  the  epigastrium,  occurring  two  or  three  hours  after 
meals,  relieved  by  eating  or  alkalies,  but  followed  by  post  meal- 
belching   and   upper  abdominal   distress.     These   symptoms  first 
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appeared  about  one  year  ago  and  have  been  featured  by  their  inter- 
mittent appearance  and  spontaneous  total  remission. 

His  past  history  brouglit  out  the  following  important  points:  He 
was  a  "blue  baby"  for  se^•e^al  months,  but  apparently  recovered 
without  serious  damage  to  his  heart.  He  had  been  subject  to 
recurrent  attacks  of  tonsillitis  every  winter  for  several  years.  In 
1918  he  had  a  severe  attack  of  pandemic  influenza,  with  chiefly 
intestinal  focalization.  In  1902  and  again  in  1906  he  had  suffered 
attacks  of  t^'phoid  fever,  both  apparently  genuine,  but  not  accom- 
panied by  relapse  or  complication.  Furthermore,  his  story  sug- 
gested there  was  a  possible  t^'phoid  carrier  in  his  family,  inasmuch 
as  he  said  that  his  mother  had  had  tj^jhoid  fever  three  times,  and 
one  brother  and  sister  each  had  had  one  attack.  He,  himself,  had 
been  subject  to  bronchitis  for  years. 

On  physical  examination  the  positive  findings  were  as  follows: 
Two  dead  and  many  decayed  teeth  requiring  fillings,  but  no  root 
abscesses.  His  tonsils  were  badly  diseased  and  infected.  He  had 
chronic  bronchitis  with  musical  dry  rales.  There  was  slight  rigidity 
of  the  upper  right  rectus,  but  no  tenderness.  The  gall-bladder  was 
not  palpable.  By  ''tuning-fork  auscultation"  there  was  definite 
transmission  of  the  gastric  note  to  the  left  edge  of  the  right  costal 
margin,  but  not  transmitted  through  the  liver.  This  we  have 
learned  to  interpret  as  being  very  suggestive  of  adhesions  between 
the  pylorus  or  duodenmn  and  the  gall-bladder.  When  the  gastric 
note  is  clearly  transmitted  through  the  liver  the  adhesions  are  more 
liable  to  be  denser  and  attached  to  the  under  surface  of  the  liver 
itself. 

As  a  result  of  technical  examination  we  found  that  Mr.  E.'s 
stomach  had  escaped  organic  damage,  but  showed  a  fractional  curv^e 
of  hypercholorhydria,  with  the  suggestive  extragastric  terminal 
elevation.  He  gave  evidence  of  an  exfoliative  duodenitis  and  a 
-catarrhal  and  infected  cholecystodochitis,  with  pericholecystic 
adhesions  obstructing  the  cystic  duct.  Cultures  from  this  bile 
recovered  a  hemohtic  streptococcus  and  Bacillus  coli.  The  roent- 
gen-ray  study  of  his  gastro-intestinal  tract  was  reported  summarized 
as  follows:  "Duodenal  ulcer  with  periduodenal  adhesions.  The 
gall-bladder  is  not  visualized."  We,  however,  were  unable  to 
develop  clinical  or  laboratory  evidence  to  support  this  diagnosis  of 
duodenal  ulcer  and  felt  that  we  had  to  deal  primarily  with  an 
infected  gall  tract  with  periduodenal-cholecystic  adhesions. 

As  a  preliminary  plan  of  treatment  following  our  usual  custom  he 
was  referred  for  the  necessary  dental  work,  and  his  tonsils  were 
taken  out,  50  per  cent  of  the  crypts  were  cultured,  and  a  pure  culture 
of  hemolytic  streptococci,  like  that  isolated  from  his  bile,  was 
recovered  and  the  two  were  mixed  and  used  as  a  vaccine. 

After  several  therapeutic  duodenobiliary  drainages  had  been  given 
him  we  noted  the  fact  that  only  one  out  of  five  recovered  "B"  or 
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gall-bladder  bile,  and  increased  our  conviction  that  the  cystic  duct 
was  obstructed  and,  although  he  had  made  some  improvement,  we 
referred  him  for  operation.  At  operation  our  diagnostic  conception 
of  the  case  was  verified.  He  was  foimd  to  have  no  evidence  of 
duodenal  ulcer,  but  running  from  the  lateral  and  anterior  surface 
of  the  second  portion  of  the  duodenum  to  the  mid-region,  and  to  the 
neck  of  the  gall-bladder  were  fine  bands  of  adhesions  which  angulated 
the  gall-bladder  at  two  points.  The  gall-bladder  was  long  and 
distended  and  could  not  be  emptied  by  digital  pressure.  The  gall- 
bladder was  opened  and  a  culture  taken  from  which  the  hemolytic 
streptococcus  was  alone  recovered.  The  mucosa  was  reddened  and 
granular  but  not  of  the  strawberry  type.  The  cystic  duct  was 
probed  and  found  obstructed  just  below  the  neck  of  the  gall-bladder 
at  a  point  where  the  adhesions  were  attached.  In  freeing  the 
adhesions  the  gall-bladder  was  so  badly  traumatized  that  it  seemed 
wise  to  remove  it.  The  patient  made  a  good  postoperative  recovery 
for  two  months,  but  then  partially  relapsed,  and,  on  reculturing  his 
bile,  the  vStreptococcus  hemolyticus  was  again  recovered,  together 
with  Bacillus  coli,  and  the  duct  bile  microscopically  still  showed  the 
inflammatory  findings  of  a  residual  duct  infection.  Postoperative 
duodenobiliary  drainage  was  then  instituted  at  weekly  intervals 
and  the  new  vaccine  administered  with  prompt  s\Tnptomatic 
response,  and  at  the  end  of  ten  treatments  the  streptococcus  dis- 
appeared from  the  cultures,  and  a  month  later  the  bile  was  reported 
sterile  and  has  remained  so  since.  The  positive  cytological  picture 
of  residual  duct  catarrh  also  cleared  up  by  degrees  and  is  now  normal, 
although  he  has  had  no  treatment  for  two  months,  and  the  patient 
is  perfectly  well  and  fifteen  pounds  heavier.  It  is  interesting  to 
note  that  the  typhoid  bacillus  was  not  recovered  from  his  bile  by 
tube  drainage  or  at  operation. 

Comment  This  case  again  illustrates  the  importance  of  realizing 
that  the  so-called  duodenal  ulcer  syndrome,  based  largely  upon  the 
history  when  unsupported  by  other  clinical  or  laboratory  data, 
bears  an  unreliable  reputation  and  will  trap  the  unwary  or  careless 
diagnostician.  We  must  learn  that  the  one-  to  three-hour  postmeal 
epigastric  empty  distress,  or  so-called  hunger  pain,  does  not  neces- 
sarily mean  ulcer  even  when  the  pain  is  relieved  by  eating  or  the  use 
of  alkalies  or  antispasmodics,  but  should  rather  be  thought  of  as 
a  mired  syndrome  in  which  duodenal  irritation  short  of  ulcer,  with 
or  without  adhesions,  cholecystitis  and  appendicitis,  or  combina- 
tions of  them,  must  be  differentially  proved.  Rarely,  as  Eusternian 
])()iiits  out,*  benign  gastric  tumors  may  simulate  the  so-called  duo- 
denal ulcer  syndrome. 

The  second  diagnostic  lesson  this  case  teaches  is  that  the  roentgen- 
ray  rliagnosis  of  duodenal  ulcer  cannot  always  be  separated  clenrl> 

*  Dr.  Eiislfiniaii'B  paper  hiu>  not  yet  been  piil)lislu'(l. 
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from  duodenal  adhesions  and  that  the  final  diagnosis  should  he 
made  by  adjusting  a  proper  balance  between  the  history,  physical 
findings  and  the  data  obtained  from  laboratory  studies. 

The  third  diagnostic  lesson  taught  us  by  this  and  other  cases  is 
that  when  we  fail  to  recover  "B"  or  gall-bladder  bile  after  several 
attempted  drainages  it  is  strong  evidence  in  favor  of  an  obstructed 
cystic  duct  or  a  fibrous,  atrophic  functionless  gall-bladder  or  one 
filled  with  stones  and  containing  no  bile.  This  is  diagnostic  evidence 
of  great  value  to  the  surgeon  when  preoperatively  secured. 

The  therapeutic  lessons  we  learned  from  this  case  and  others 
similar  to  it  are: 

First.  That  the  great  primary  essential  in  the  treatment  of  these 
cases,  whether  medically  or  surgically  managed,  is  to  first  remove 
all  foci  of  infection  higher  up  which  may  have  caused  (or  may  retard 
the  healing  of)  the  lesion  in  the  upper  right  quadrant. 

Second.  That  this  method  of  non-surgical  biliary  drainage  is 
not  therapeutically  applicable  to  gall-bladder  disease  in  which  the 
cystic  duct  is  obstructed  in  such  a  way  that  the  gall-bladder  is 
unable  to  discharge  its  fluid  contents. 

Third.  That  this  method  of  non-surgical  biliary  drainage  has  a 
very  large  and  important  field  of  usefulness  in  postoperatively 
continuing  the  surgical  principles  of  free  drainage  in  such  cases  in 
which  surgery  alone  has  failed  to  eradicate  all  residual  infection. 
Duodenobiliary  drainage,  together  with  the  use  of  autogenous 
vaccines,  will  prevent  many  of  these  cases  from  relapsing  and  will 
relieve  both  the  surgeon  and  the  patient  from  the  vexatious  and 
dangerous  necessity  of  reoperation. 

Mrs.  E.  R.,  aged  forty  years,  was  referred  to  us  on  August  19, 
1920. 

Chief  Complaint.  Pain  in  the  right  upper  abdomen  radiating  to 
the  back. 

Fa ni  ily  History.  Father  dead ;  renal,  aged  fiftythree ;  mother  dead, 
cancer  of  breast,  aged  fifty-six  years. 

Present  Illness.  Attacks  of  acute  epigastric  pains,  stabbing  and 
grinding  for  sLx  years;  vomiting  of  undigested  food  two  or  three 
times  a  week,  but  during  the  past  sLx  months  the  picture  changed 
and  she  had  had  about  once  a  month  severe  attacks  of  nocturnal 
colicky  pain  in  the  right  hypochondrium,  radiating  around  the  right 
costal  margin.  Xo  jaundice  but  sallowness  at  times.  PVontal 
headache  and  at  times  occipital.  Eggs  and  beef  disagreed.  She 
became  easily  tired  and  was  drowsy  most  of  the  time.  There  was 
epigastric  bloating  relieved  by  belching  and  epigastric  pressure  gave 
slight  relief.  The  pain  is  generally  nocturnal  anrl  unrelieved  by 
food-taking.  \'omiting  of  food  as  eaten,  with  bile  and  mucus. 
Constipation  was  obstinate.  Mouth  negative,  except  coated  tongue. 
The  abdomen  was  diffusely  tender  at  McBurney's  point  and  under 
the  right  costal  margin,  but  the  gall-bladder  was  not  palpable. 
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In  two  attempted  successive  biliary  drainages  the  gall-bladder 
failed  to  drain  at  first,  and  in  the  second  only  32  cc  of  dark  green 
turbid  bile  were  recovered.  At  the  same  time  the  patient  had  an 
attack  of  pain  sunilar  to  the  previous  attacks.  Many  cholesterin 
crj'stals  were  found  in  the  bile  and  much  amorphous  bile  salts. 
Culture:     Bacillus  coli  (hea^y  growth). 

Urine:  Negative;  90  per  cent  elimination  of  phthalein  in  three 
hours  (80  per  cent  in  two  hours).  Blood:  Hemoglobin,  85  per 
cent;  white  blood  count,  7100. 

Comment.  An  operative  decision  was  made  for  this  patient  on 
the  following  grounds:  She  presented  a  clear-cut  picture  of  gall- 
stone colic  with  increasingly  frequent  attacks.  Her  diagnostic 
drainage  suggested  a  partially  obstructed  cystic  duct  and  showed  an 
infected  bile  microscopically  suggestive  of  cholelithiasis.  We 
believe  all  definitely  proved  gall-stone  cases  with  irritable  gall- 
bladders and  infection  should  be  operated  upon  unless  there  are 
operative  contraindications  present  which  may  jeopardize  the  life 
of  the  patient.  We  are  still  in  doubt  as  to  the  wisdom  of  routinely 
insisting  that  definitely  proved  gall-stones,  when  quiescent  and  with 
no  history  of  previous  activity,  is,  per  se,  an  operative  necessity. 
We  believe  there  is  no  cure  for  gall-stones  except  the  knife  when 
skilfully  used,  and  that  the  presence  of  calculi  increases  the  likeli- 
hood of  cancer  of  the  gall-bladder.  We  believe  that  gall-stones  in 
the  presence  of  active  infection  make  the  gall-bladder  more  irritable 
and  increase  the  tendency  to  colic  attacks  and  to  traumatization  of 
gall-bladder  tissue  which  may  accelerate  cancerous  growth.  There- 
fore such  cases  more  imperatively  require  operation.  But  we 
further  believe  that  preoperative  diagnostic  drainage  will  be  of  great 
service  to  the  surgeon  in  suggesting  what  may  be  found  at  operation ; 
that  the  fact  that  obstruction  of  the  cystic  duct  preoperatively 
ascertained  will  be  advantageous  to  know;  that  the  determination 
preoperatively  of  the  presence  and  the  nature  of  the  infection  by 
cultural  identification  (to  be  checked  up  during  operation)  will  be 
information  of  great  importance  to  the  surgeon  in  guiding  him  in 
what  operative  procedure  to  adopt,  and  especially  will  this  be  true 
if  the  preoperative  study  suggests  the  presence  of  duct  infection  in 
addition  to  bladder  infection,  calculous  formation  or  obstruction 
of  the  cystic  duct. 

We  are  especially  gratified  to  see  the  publication  of  an  article  by  a 
surgeon  (Dr.  Whipple'^)  endorsing  these  views. 

Finally,  we  believe  that  no  case  falling  in  this  group  should  fail 
to  have  a  postoperative  study  within  two  months  after  operation, 
and  if  catarrh  or  infection  is  still  demonstrable  duodenobiliary 
drainages  should  lie  instituted  and  continued  until  normal  findings 
are  secured.  Indeed,  prophylactic  drainage  might  well  bo  given 
once  each  montli  to  forestall  a  relapse  even  in  a  surgical  case  appar- 
entlv  cured.     It  is  true  that  in  a  number  of  instances  we  have 
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recovered  very  small  stones  through  the  tube  and  larger  stones 
from  the  sieved  stool  following  a  diagnostic  drainage;  but  there  are 
doubtless  others  left  behind,  especially  so  if  faceted  stones  are 
recovered ;  yet  we  do  not  advocate  this  method  in  the  treatment  of 
cholelithiasis,  because  we  see  the  possible  danger  of  perforating  a 
cystic  or  common  duct  with  a  stone  impacted  in  it. 

To  continue:  Operation  on  this  patient  early  in  September, 
1920,  disclosed  a  gall-bladder  containing  thirty-two  stones,  brown, 
hard,  faceted,  pea  to  marble  size.  One  stone  in  the  cystic  duct 
partially  occluded  it.  A  cholecystostomy  only  was  done.  Culture 
at  operation,  direct  from  the  gall-bladder,  recovered  Bacillus  coli 
only. 

Postoperative  study,  ten  weeks  after  operation:  Gall-bladder 
drainage  gave  50  cc  golden-brown,  viscid  bile,  flowing  intermittently. 
jMicroscopically :  Cholesterin  crystals  and  some  amorphous  salts. 
Culture:     Bacillus  coli. 

Further  Comment.  We  are  presenting  this  case  to  illustrate  the 
points  that  SAinptomatic  relief  is  not  always  a  cure.  The  removal 
of  the  stones  gave  symptomatic  relief,  but  the  subsequent  finding 
of  the  same  organism,  and  the  same  inability  of  the  bile  to  hold  its 
salts  in  solution,  is  far  from  a  cure  of  the  condition.  All  the  factors 
that  are  theoretically  necessary  for  the  production  of  stones  are  still 
present,  and  there  is  no  assurance  that  they  will  not  reform.  In 
this  group  of  cases  postoperative  biliary  drainage  by  this  method, 
from  time  to  time,  has  served  to  clear  up  the  remaining  evidence  of 
disturbed  physiological  chemistry  and  bacteriology  in  a  number  of 
cases. 

]Mr.  ]\I.  H.  A.,  aged  twenty-five  years,  was  referred  to  us  on 
October  25,  1920.  He  is  by  occupation  a  draughtsman,  and  his 
most  important  personal  complaint  was  that  he  was  afraid  he  would 
lose  his  position  because  of  an  overpowering  drowsiness  that  made 
him  fall  asleep  at  his  work.  His  drowsiness  was  so  great  that  he 
could  not  stay  awake  during  the  most  exciting  play  or  "moving 
picture."  ^Yith  this  drowsiness  was  a  progressive  sense  of  fatigue, 
noticed  during  the  past  year,  and  a  gradual  loss  of  mental  keenness 
during  the  preceding  five  years.  Prior  to  this  he  had  considered 
himself  in  robust  health  until  he  first  began  to  notice  dizziness  and 
mental  hebetude.  In  March,  1917,  and  again  a  year  later,  he  had 
attacks  of  jaundice,  with  no  other  symptom  except  loss  of  appetite, 
furred  tongue,  headache,  drowsiness  and  constipation.  Both  of 
these  attacks  suggested  at  the  time  a  simple  catarrhal  jaundice,  and 
the  cloudy  urine  and  light  colored  stools  cleared  up  in  se\eral  weeks, 
yet  he  continued  to  ha^•e  dizziness,  increasing  drowsiness,  increasing 
fatigue,  cloudy  urine  after  excess  of  sweets  and  bimonthly  attacks 
of  frontal  headaches  and  more  or  less  slight  jaundice  of  the  sclerse. 
About  a  year  ago  he  became  more  positively  jaundiced,  with  cloudy, 
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reddish-brown  urine,  but  no  noticeable  absence  of  bile  in  his  stools. 
During  this  year  he  says  he  has  grown  very  melancholic  and  pessi- 
mistic, although  he  has  nothing  to  account  for  it.  He  has  lost  twelve 
pounds  during  the  past  year  and  now  weighs  15S  pounds. 

Except  for  belching  immediately  after  meals  and  avoidance  of 
sweets,  onions  and  coffee  he  had  no  gastro-intestinal  complaints. 
Other  than  recited  he  had  had  no  previous  infection  except  recurrent 
tonsillitis  during  childhood,  for  which  his  tonsils  were  removed  when 
he  was  seven.  P>om  the  ages  of  fifteen  to  nineteen  he  had  acne 
\nilgaris  very  badly. 

The  salient  points  in  his  physical  findings  were  as  follows:  Large 
frame,  good  musculature.  The  face  is  broad,  forehead  narrow  and 
low  and  heavy  lower  jaw  somewhat  of  the  acromegalic  type.  The 
lids  are  puffed,  the  hair  grows  low  on  forehead  and  temples  and  is 
thick  and  stiff.  The  fingers  are  slender,  however,  with  thumb 
moons  only.  The  skin  is  quite  markedly  jaundiced  and  shows 
acne  pustules  and  old  scars.  The  sclerse  and  roof  of  the  mouth  are 
also  jaundiced.  Hypertrophic  rhinitis  and  catarrhal  pharyngitis. 
Tonsils  are  out  and  tonsillar  fossae  are  clean.  Tongue  slightly 
coated  but  firm.  Gums  clean.  Teeth  regular  except  one  non- 
erupted  wisdom.  Posterior  cervical  and  left  epitrochlear  glands  are 
palpable.     Reflexes  normal.     Lungs  and  heart  normal. 

Abdomen.  Distinct  upper  abdominal  fulness.  Xo  tenderness, 
muscle  rigidity  or  spasm.  Liver  enlarged  downward,  the  hard, 
rounded  edge  being  palpable  to  10  cm.  below  the  costal  margin. 
The  spleen  is  greatly  enlarged  and  hard  and  extends  into  the  left 
abdomen  to  the  navel.  The  edge  is  rounded  rather  than  sharp. 
Splenic  dulness  is  enlarged  in  its  percussion  area  well  back  into  the 
left  flank. 

Technical  Examination:  Blood  Wassermann  negati^'e.  Hemo- 
globin, 93  per  cent;  red  blood  cells,  4,740,000;  white  blood  cells, 
0500. 

Polymorphonuclears,  65  per  cent;  lymphocytes,  25  per  cent; 
large  mononuclears  and  transitionals,  6  per  cent;  basophils,  3  per 
cent;  eosinopils,  1  per  cent.  There  was  no  change  in  shape  of 
the  red  blood  cells,  but  a  noticeable  microcytosis  (common  in 
hemolytic  jaundice — ^ra^^•ford).  There  was  also  an  increase  in 
skeined  or  reticulated  red  cells  to  3  or  4  per  cent.  Coagulation 
time,  five  and  a  half  minutes  (slide  and  horsehair).  A  fragility 
test  of  his  blood  by  Dr.  E.  B.  Krumbhaar  showed  complete  hemo- 
lysis up  to  0.40  per  cent  XaCl,  and  ])artial  hemolysis  up  to  0.r>()  per 
cent  XaCl.  This  is  a  distinct  lessening  of  both  maximal  and  mini- 
mal resistance  and  points  to  a  hemolytic  factor  in  the  jiroduction  of 
his  jaundice.  This  type  of  jaundice  was  also  suggested  in  the 
absence  of  bile  findings  in  his  urine  and  its  presence  in  the  .v/oo/.«f, 
both  of  which  were  otherwise  negative. 
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Stomach.  Tlie  fractional  curve  was  one  of  hyperacidity,  reacliing 
its  maximum  of  110  total  acidity  and  80  free  HCl  at  from  seventy- 
five  to  one  hundred  and  fi^■e  minutes.  Xo  occuU  blood.  Slifjht 
biliary  regurgitation  at  seventy-five  minutes.  Normal  amount  of 
mucus.  Motility  normal.  Fasting  residuum:  Study  suggested 
an  infective  exfoliative  gastritis. 

Duodenal  Examination.  Disclosed  an  infective  exfoliative  duo- 
denitis. 

Biliary  Drainage.  When  we  came  to  an  observation  of  his 
biliary  drainage  we  encountered  a  type  of  "  B  "  and  "  C  "  biles  that 
we  have  never  seen  before  in  over  4000  examinations.  The  common 
duct  was  closed  but  opened  promptly  in  response  to  magnesium 
sulphate.  The  "  A"  bile  was  a  brownish-red,  turbid,  with  increased 
mucus  and  viscosity.  The  transition  to  "  B  "  bile  was  very  prompt 
and  the  gall-bladder  appeared  to  be  under  tension  and  discharged 
320  cc  of  a  greasy,  thickish,  paint-like  bile  of  a  deep  reddish-brown 
color,  turbid  and  containing  many  mucopus  flocculations.  It  was 
delivered  with  a  steady  flow  as  though  under  pressure.  Toward  the 
end  of  the  drainage  there  could  be  seen  tlu-ough  the  glass  window 
in  the  tube  two  currents  of  bile,  the  most  dependent  one  of  heavier 
gall-bladder  bile  being  of  the  color  and  consistency  of  red-brown 
paint  and  the  upper  current  a  transparent  thinner  bile,  almost 
Burgundy  red  in  color,  similar  to  but  darker  than  a  hemolyzed 
blood  Wassermann  tube.  This  was  the  "  C  "  or  liver  bile  and  also 
flowed  rapidly.  Over  twelve  ounces  were  recovered  in  less  than  an 
hour. 

The  microscopical  examination  of  the  mucopus  floccules  from  the 
"B"  bile  showed  many  bile-stained  oval  and  cuboidal  cells  in 
masses  and  strands  and  appearing  to  have  a  tubular  architecture. 
Occasional  masses  of  heavily  bile-stained  tall  columnar  epithelium 
were  seen.  The  whole  microscopic  field  was  swarming  with  bacteria 
in  masses  and  colony  formation  and  the  bacteria  seemed  to  be 
entirely  cocci.  Culture  from  this  bile  gave  a  pure  recovery  of  a 
very  hemolytic  streptococcus  from  which  a  vaccine  was  prepared. 

Comment.  This  case  was  classified  as  a  hemolytic  jaundice  with 
splenomegaly,  catarrhal  infective  cholecystodochitis  and  biliary 
cirrhosis.  After  eleven  drainages  he  had  made  remarkable  progress, 
with  a  marked  subsidence  of  his  presenting  symptoms.  He  was 
markedly  improved  in  his  mental  state  and  in  endurance,  was  keen 
and  alert  and  no  longer  falling  asleep  at  his  work,  and  the  jaundice 
was  very  much  lessened.  His  liver  had  decreased  in  size  so  that  its 
edge  was  just  palpable  at  the  costal  margin  and,  to  our  surprise,  his 
spleen  was  so  much  smaller  as  to  be  difficult  of  demonstration. 

Dr.  Krumbhaar  had  told  us  that  in  his  opinion  this  was  the  type 
of  case  for  which  no  medical  plan  of  treatment  had  in  the  past 
proved  effective  and  for  whom  a  splenectoni}-  ofi'ered  the  onl\'  hope. 
He  urged  our  persistence  in  the  plan  of  non-surgical  drainage  and 
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use  of  vaccines  to  see  what  might  be  accompHshed.  Up  to  date 
this  man  has  been  given  about  twenty-five  drainages  with  progressive 
improvemeni.  His  skin  is  no  longer  jaundiced  and  there  is  only  a 
subicteroidal  tinging  of  sclerse  and  roof  of  the  mouth.  His  biles 
are  nearly  normal  in  their  gross  appearance  and  the  cytological 
picture  is  much  improved.  The  liver  is  again  of  normal  size,  and 
although  the  splenic  area  to  percussion  is  still  enlarged  the  spleen 
itself  is  no  longer  palpable  within  the  abdomen. 

We  are  extremely  interested  in  the  outcome  of  this  case.  If  the 
clinical  improvement  so  far  secured  can  be  increased  or  made 
permanent  over  an  extent  of  one  or  two  years  it  will  open  up  an 
enlarged  field  of  usefulness  of  this  method.  \^Tiile  we  are  at  present 
engaged  upon  some  physiological  and  chemical  studies  on  this 
patient  a  great  deal  of  further  work  must  be  carried  through  before 
we  can  understand  thoroughly  the  underlying  factors  concerned  in 
producing  this  condition.  We  believe  that  continual  duodeno- 
biliary  drainage  day  and  night,  over  a  period  of  two  or  three  weeks, 
with  an  interruption  of  a  like  period,  (after  our  manner  of  treating 
chronic  arthritis)  ^^  might  accomplish  a  prompter  and  more  con- 
spicuous improvement.  This  plan  was  suggested  to  this  patient, 
but  declined  on  the  grounds  that  he  was  feeling  so  well  that  he  did 
not  feel  justified  in  absenting  himself  from  his  work. 

This  is  one  of  the  problem  diseases  of  internal  medicine  that  may 
be  in  the  future  succesfully  combated  by  this  method.  Pernicious 
anemia,  Banti's  disease,  biliary  cirrhosis,  toxic  cholecystodochitis 
and  hepatitis  may  be  benefited  by  this  plan.  Diabetes  has  already 
been  treated  with  some  success. 
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THE  DIAGNOSIS  OF  PERITONITIS  AND  PERITONEAL  TRANSU- 
DATES IN  INFANTS  BY  MEANS  OF  ABDOMINAL  PUNCTURE 
WITH  THE  CAPILLARY  TUBE. 

By  B.  S.  Denzer,  ]M.1)., 

NEW    YORK. 

(From  the  Pediatric  Service  of  the  New  York  Nursery  and  Child's  Hospital 

Dr.  Oscar  M.  Schloss,  director  and  the  Pediatric  Department, 

Cornell  University  Medical  School,  New  York.) 

In  a  preliminary  communication  a  method  was  demonstrated 
which  had  been  used  in  the  diagnosis  of  a  few  cases  of  peritonitis 
and  peritoneal  effusion.^  Since  then  the  technic  has  been  modified 
and  the  method  has  passed  the  experimental  stage. 

The  original  procedure  consists  in  puncturing  the  skin  with  a 
metal  needle,  and  through  the  opening  thus  made,  inserting  into  the 
peritoneal  cavity  a  glass  needle  with  a  capillary  bore.  Fluid  rises 
in  the  glass  tubing  by  the  force  of  capillarity.  In  order  to  obtain 
larger  amounts  the  tube  was  bent  and  a  bulb  was  blow^n  for  the 
collection  of  the  fluid.  The  objections  to  using  glass  needles  are 
obvious,  and  the  only  advantage  that  still  remains  over  the  modifi- 
cation to  be  described  is  that  a  larger  amount  of  fluid  may  be 
collected  in  the  bulb  of  the  glass  needle.  This  advantage  is  insig- 
nificant compared  with  the  greater  safety  in  the  use  of  the  metal 
cannula,  trocar  and  capillary  tubing. 

Only  the  latest,  and  thus  far  the  most  satisfactory,  instrument, 
will  be  described.^  It  consists  of  a  trocar-cannula  and  glass  capil- 
lary tubing,  and  is  shown  in  diagram  in  Figs.  1  and  2.  The  cannula 
is  held  by  a  handle  and  the  shoulder  is  as  short  as  it  can  be  made. 
The  shaft  of  the  cannula  is  17  gauge  and  ^  inch  in  length.  It  has  a 
sharp  beveled  point,  and  the  trocar  is  made  to  correspond.^ 

Most  of  the  capillary  tubes  were  prepared  by  the  author  from 
glass  tubing  4  mm.  in  diameter.  This  tubing  was  drawn  out  in  the 
Bunsen  flame  and  varied  in  thickness.  Only  those  parts  were  used 
that  fitted  the  shoulder,  or  rather  the  proximal  part,  of  the  shaft, 
and  the  tubing  was  cut  off  so  as  to  protrude  1  or  2  mm.  from  the 
end  of  the  cannula.  The  purpose  of  this  technic  is  to  prevent 
breaking  the  capillary  tube  within  the  peritoneal  cavity.  The 
cannula  with  the  capillary  tube  prepared  in  this  way  is  illustrated 
diagrammatically  in  Fig.  3.  The  capillary  tube  impinges  upon  the 
wall  of  the  cannula  at  A.  After  the  tubing  is  safely  inserted  into 
the  cannula  as  far  as  it  will  go  a  break,  if  it  occurs  at  all,  will  take 

I  Denzer,  B.  S.:     Am.  Jour.  Dis.  Children,  August,  1920,  20,  113. 
'  The  instrument  was  made  by  the  Randall  Faichney  Company,  of  Boston,  Mass. 
'  A  cannula  with  a  flat  end  and  trocar  with  an  arrow-head  point,  similar  to  the 
larger  instruments  for  abdominal  paracentesis,  was  tried  but  was  found  unsatisfactory. 
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Fig.  1. — Trocar  and  cannula  and  top  \dew  of  cannula.     Semidiagrammatic 
cross-section. 
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Fig.  2. — Capillarj*  tube  as  prepared  by  author. 
Fig.  3. — Cross-section  of  capillary  tube  fixed  in  cannula  at  -4. 
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place  above  the  point  J,  and  the  lower  fragment,  firmly  fixed  in  the 
shaft,  can  be  withdrawn  with  the  cannula.  Some  of  the  cajjillary 
tubing  was  prepared  by  glass  blowers  (Fig.  4). 

When  glass  tubing  is  used  repeatedly  the  utmost  precautions 
are  necessary  to  obtain  clean  surfaces.  As  capillarity  depends  upon 
the  capacity  of  the  liquid  to  moisten  the  surface  of  the  tube  a  minute 
film  of  fatty  material  might  check  the  rising  column  of  fluid.  Clean- 
ing fluid,  hot  water,  alcohol  and  ether  are  used  in  obtaining  clean 
glassware. 


Fig.  4. — CapiUary  tube  prepared  by  glass-blower. 

The  technic  with  the  trocar-cannula  and  capillary  tube  is  as  fol- 
lows: After  sterilization  of  the  skin  and  the  usual  precautions  to 
determine  bladder  distention  the  point  of  the  trocar-cannula  is 
thrust  through  the  skin  and  into  the  peritoneal  cavity.  The  trocar 
is  withdrawn  and  the  capillary  tube  inserted  as  far  as  it  will  go.  It 
is  advisable  to  wait  a  few  minutes  and  turn  the  needle  in  various 
directions  before  concluding  that  there  is  no  fluid.  Possibly  a  bit 
of  omentum  or  the  wall  of  the  intestine  may  temporarily  block  the 
capillary  tube;  or  when  there  is  only  a  small  amount  of  fluid  this 
momentary  wait  and  the  straining  and  crying  of  the  infant  may  dis- 
tribute it  over  the  entire  peritoneal  cavity.  Any  place  on  the 
abdomen  except  those  parts  covering  a  solid  viscus  may  be  used. 
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As  a  rule  the  midline  just  below  the  umbilicus  is  the  site  chosen, 
though  punctures  have  been  done  in  the  iliac  fossse. 

Peritonitis.  The  peculiar  difficulties  encountered  in  the  diagnosis 
of  peritonitis  in  infancy  are  too  well  recognized  to  demand  lengthy 
discussion.  Some  of  the  classical  signs  and  symptoms  of  peritonitis 
in  adult  life,  such  as  pain,  localized  tenderness,  distention  and  para- 
lytic ileus,  are  either  absent  or  difficult  to  elicit,  and  even  when 
present  they  may  be  ascribed  to  minor  gastro-intestinal  disturbances, 
of  which  they  are  likewise  characteristic  signs.  Standard  text- 
books on  pediatrics  and  special  studies  on  peritonitis  in  infancy^ 
emphasize  these  difficulties.  In  5  cases  abdominal  pucture  with  the 
capillary  tube  has  been  used  in  the  diagnosis  of  peritonitis. 

Case  I.— Edward  T.,  a  colored  boy,  aged  three  years,  was 
admitted  to  the  pediatric  service  of  the  New  York  Nursery  and 
Child's  Hospital  on  April  20,  1920.  No  history  was  obtainable. 
On  admission  the  temperature  was  103°  and  thereafter  showed  wide 
variations— from  2°  to  6°.  Chest  signs  and  a  positive  von  Pirquet 
pointed  to  pulmonary  tuberculosis  and  the  septic  type  of  tempera- 
ture suggested  generalized  tuberculous  infection  as  well.  On  May  5, 
two  weeks  after  admission,  abdominal  tenderness  was  first  noted. 
The  abdominal  signs,  though  variable,  became  more  and  more 
definite,  but  the  generalized  tuberculosis  rendered  the  diagnosis 
of  acute  peritonitis  uncertain.  On  May  16  and  17  vomiting  occurred, 
and  on  May  17  an  abdominal  pucture  with  the  capillary  tube  was 
done.  Whitish  fluid  rose  in  the  tube  and  smears  showed  pus  cells 
and  Gram-positive  cocci  in  chains.  From  a  l)lood  culture  taken  the 
same  day  a  hemolytic  streptococcus  was  grown.  On  INIay  18  a  lapa- 
rotomy was  performed  by  Dr.  Truesdale. 

There  was  fluid  pus  in  the  peritoneal  cavity:  the  ap])endix  was 
swollen  and  red,  but  not  ruptured.  The  child  died  the  same  flay, 
and  at  autopsy  generalized  tuberculosis  and  purulent  peritonitis 
were  found. 

Case  IL— Baby  L.,  a  colored  infant,  aged  two  months,  weighing 
six  pounds  six  ounces,  Avas  admitted  to  the  hospital  on  -July  19, 
1920.  As  the  baby  was  a  foundling  the  history  was  incomplete. 
At  the  first  examination,  Dr.  Anderson,  the  resident  physician, 
made  the  following  note:  "The  baby  presented  the  usual  picture 
of  a  true  niiiniiitic-  worn,  anxious  expression;  tliin,  emaciated 
body;  dry  and  inelastic  skin."  At  first  the  baby's  alxlomen  was 
distended,  but  during  the  twenty-four  hours  after  admission  it 
became  distinctly  softer.  Marasmus,  with  the  ]iossibility  of  hietic 
inf(>ction,  w;is  the  diagnosis  consid(>r(Ml. 

*  Aht,  I.  A.;  New  ^c,rl^  Mel.  .lour.,  IU17,  105,  70'J.  Duwd.  C.  A.:  Ami.  Suij;.. 
l'.)08,  48,  821. 
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Alidominal  puncture  was  done  with  the  glass  needle.  A  white 
milky  fluid  rose  in  the  tube  and  showed  on  smear  Gram-positi\'e 
cocci  in  chains.  The  following  day  a  laparotomy  was  performed. 
The  baby's  condition  was  too  critical  to  permit  anything  more  than 
the  evacuation  of  a  large  quantity  of  pus  and  drainage  of  the  peri- 
toneal cavity.  Death  occurred  on  the  day  of  operation  The 
autopsy  showed  a  diffuse  purulent  peritonitis.  Xo  focus  of  infection 
or  portal  of  entry  could  be  found,  and  the  case  must  be  classified 
as  a  so-called  idiopathic  peritonitis  in  infancy. 

This  case  is  particularly  interesting  because  there  were  no  signs 
of  peritonitis.  An  abdominal  tap  was  done  merely  because  this 
procedure  had  been  adopted  in  all  acutely  ill  cases  when  the  diag- 
nosis was  in  doubt.  Baby  L.  typifies  peritonitis  in  early  infancy. 
Such  infants  show  the  signs  of  marasmus  only,  and  there  is  nothing 
either  in  the  history  or  examination  to  direct  attention  to  the  abdo- 
men. Confronted  with  this  problem  the  clinician  cannot  find  ade- 
quate grounds  for  suspecting  peritonitis;  at  the  same  time  he  cannot 
exclude  such  a  possibility.  Under  these  circumstances  a  procedure 
that  reveals  the  presence  of  an  exudate  or  gives  assurance  of  its 
absence  may  be  very  helpful. 

Case  III.— Baby  V.,  an  infant,  aged  two  months,  was  admitted 
to  the  hospital  on  January  20,  1921,  suffering  from  a  lobar  pneu- 
monia of  three  days'  duration.  On  January  27  an  empyema  of  the 
right  chest  was  discovered  and  drainage  instituted.  The  following 
day  the  abdomen  was  distended  and  an  abdominal  i)uncture  was 
done.  Purulent  fluid  was  obtained  and  Gram-positive  cocci  in  pairs 
were  found  on  a  smear.  The  baby's  condition  was  most  critical 
and  the  usual  therapeutic  measures  offered  little  hope.  At  the  sug- 
gestion of  Dr.  Witt,  of  the  resident  house  staff,  25  cc  of  antipneumo- 
coccus  serum,  Type  I,  were  injected  into  the  peritoneal  cavity. 
The  child  died  the  same  day>  but  an  autopsy  could  not  be  obtained. 
The  culture  of  the  peritoneal  fluid  developed  what  was  apparently 
a  pneumococcus,  but  a  contaminating  organism  prevented  its 
isolation  and  t\^ing. 

Case  IV. — Baby  M.  was  delivered  on  the  obstetrical  service  of  the 
New  York  Nursery  and  Child's  Hospital  February  20,  1921,  weigh- 
ing at  birth  six  pounds  thirteen  ounces.  The  infant  was  transferred 
to  the  pediatric  service,  with  a  history  of  a  steady  decline  in  weight, 
refusal  of  food,  vomiting  and  abdominal  distention.  After  tem- 
porary improvement  these  symptoms  recurred,  and  in  addition, 
on  March  21,  pus  was  noted  exuding  from  the  uml)ilicus.  The  right 
iliac  fossa  was  chosen  as  the  site  for  the  abdominal  taj)  in  order  to 
avoid  contamination  by  the  purulent  process  locaHzed  about  the 
umbilicus.  Purulent  fluid  was  obtained,  but  no  organisms  could 
be  found  on  the  smear,  and  the  culture  was  sterile.    Operation  was 
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considered  inadvisable  and  the  baby  died  on  March  24.  At  autopsy 
the  ascending  colon  was  found  to  be  covered  with  loose  vascular 
fibrinous  adhesions— a  localized  plastic  peritonitis.  Whether  there 
was  also  a  generalized  peritonitis  could  not  be  determined  because 
of  the  flooding  of  the  abdominal  cavity  by  the  intestinal  contents, 
due  to  a  rupture  of  the  duodenum. 

Case  V.— F'rancis  R.,  an  infant,  aged  two  months,  was  admitted 
to  the  hospital  on  March  28,  1921,  because  of  vomiting,  refusal  of 
food  and  an  infected  umbilicus.  On  examination  the  umbilicus 
was  found  to  be  red;  the  edges  pouted  and  a  drop  of  pus  could  be 
expressed.  A  mass  was  felt  surrounding  the  umbilicus  and  extend- 
ing toward  the  left  flank.  An  abdominal  tap  was  done.  Very  little 
fluid  was  obtained  and  two  capillary  tubes  had  to  be  passed  into  the 
cannula  to  get  sufficient  exudate  for  two  smears  and  a  culture. 
The  smears  were  crowded  with  pus  cells  and  a  very  few  organisms 
in  pairs  were  found.  A  laparotomy  was  performed.  The  peri- 
toneum was  found  to  be  thick  and  indurated,  but  there  was  appar- 
ently no  free  fluid  exudate.  The  cells  of  intestine  were  very  red  and 
injected  and  covered  with  a  loose  fibrin.  One  pole  of  the  spleen 
was  adherent  to  the  peritoneum  in  the  umbilical  region  and  a  probe 
could  be  passed  through  the  infected  umbilicus  into  the  peritoneal 
cavity.  The  abdomen  was  drained.  The  child  died  on  the  day  on 
which  he  was  operated,  but  an  autopsy  could  not  be  obtained. 

Abdominal  puncture  in  this  case  was  particularly  instructive,  in 
that  it  demonstrated  how  small  an  exudate  may  be  revealed  by  the 
capillary  tube.  Although  enough  fluid  was  obtained  with  the 
capillary  tube  for  smears  and  culture  no  free  fluid  was  found  at 
operation  but  merely  a  loose  edematous  fibrin  co\ering  the  intestinal 
coils. 

The  therapy  of  peritonitis  in  infancy  is  extremely  unsatisfactory. 
Indeed,  many  cases  are  discovered  only  at  autopsy.  The  procedure 
suggested  offers  the  hope  of  early  diagnosis,  and  this,  in  turn,  may 
develop  more  adequate  therapy. 

Marasmus.  Fluid  was  found  by  abdominal  puncture  in  the  ]>eri- 
toneal  cavity  in  7  of  12  marantic  infants  (Chart  I).  As  a  rule 
the  fluid  was  clear;  only  those  specimens  that  contained  1700 
or  more  cells  showed  a  granular  turbidity.  There  is  nothing  charac- 
teristic concerning  the  (('llular  elements,  which  arc  chiefly  lyni])ho- 
cytic.  The  aibuininous  content,  as  judged  by  tlic  ai)i)carance  of 
the  smears,  must  be  low;  the  ])icture  is  (|uite  difl'crcnt  from  that  of 
many  pus  cells  in  a  heavy  albuminous  matrix  obserx  ed  in  peritonitis. 

No  reference  to  an  excess  of  ])eritoneal  fluid  in  marasnuis  coultl 
be  found  in  the  literature.''    It  is  hardly  conceivable  that  the  occur- 

'  Finkcl.'itein  and  others  ineiitioii  the  oi'cvirrouco  of  "hydrops,"  hut  this  refers 
to  a  suhcutaneous  accumulation  of  fluid. 
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rence  of  a  large  ascites  could  have  been  constantly  overlooked  in  all 
the  previous  careful  pathological  studies.  Our  own  autopsy  pro- 
tocols during  the  past  months,  when  our  interest  was  centered  on 
this  question,  do  not  record  appreciable  quantities  of  peritoneal 
fluid  in  marantic  infants.  And,  indeed,  the  results  reported  here 
do  not  imply  the  presence  of  a  large  ascites.  This  method— the  use 
of  the  capillary  tube— demonstrates  very  slight  deviations  from  the 
normal.  In  the  normal  infant  no  fluid  can  be  found  by  this  pro- 
cedure,^ and  under  conditions  simulating  an  effusion,  Denzer  and 
Anderson  have  found  that  the  capillary  tube  shows  the  presence 
of  from  5  to  15  cc  of  free  peritoneal  fluid.''  Furthermore,  there  is 
no  evidence  clinically  of  a  large  ascites;  neither  fluid  wave  nor 
shifting  dulness  could  be  elicited  in  our  marantic  infants.  Thus 
all  the  available  data  suggest  that  the  transudate  demonstrated 
by  the  capillary  tube  in  marantic  infants  is  extremely  small. 

The  clinical  significance  of  this  transudate  is  not  apparent.  There 
is  no  relation  between  the  occurrence  of  fluid  and  the  severity  of  the 
disease.  Likewise,  there  are  no  constant  physical  findings  associated 
with  the  presence  of  an  ascites.  As  mentioned  previously,  there  is 
not  sufficient  fluid  to  produce  the  usual  signs  of  ascites,  nor  can 
distention  be  correlated  with  the  peritoneal  transudate.  In  only 
one  case  in  which  a  positive  tap  was  obtained  had  an  intraperitoneal 
injection  been  done  prior  to  the  puncture.^  However,  the  ascites 
is  sufficiently  constant  to  be  considered  part  of  the  pathological 
picture  of  marasmus. 

Speculation  as  to  the  role  which  ascites  plays  in  marasmus  would 
involve  the  whole  question  of  its  pathogenesis,  and  that  in  turn  the 
complicated  problem  of  water  metabolism.  Such  speculation  would 
probably  be  fruitless,  and  it  therefore  seems  advisable  merely  to 
record  the  fact  that  in  a  certain  percentage  of  marantic  infants  an 
excess  of  peritoneal  fluid  is  found. 

Rickets.  In  4  of  8  cases  of  rickets  abdominal  ta])  showed  the 
presence  of  fluid  in  the  peritoneal  cavity  (Chart  II).  In  one  case 
(Marie  01).)  the  glass  needle  was  used  and  1  cc  of  fluid  collected. 
The  cells  range  in  number  from  100  to  1000.  A  differential  smear 
shows  a  ])re(l()minace  of  lymphocytes;  the  microsc()])ic  ])icture, 
however,  is  not  characteristic  and  cannot  ))c  distinguisiied  from 
that  found  in  marantic  infants. 

The  series  is  not  sufficiently  large  to  warrant  conchisions  concern- 

«  Writers  on  the  anatomy  and  physiology  of  the  peritoneum  ajirec  that  there  is 
merely  enough  peritoneal  fluid  to  lubricate  the  abdominal  contents— that  normally 
there  is  no  "free"  peritoneal  fluid.  Indeed,  no  analyses  of  "normal"  peritoneal 
fluid  have  ever  been  made  because  it  is  impossible  to  collect  enough  for  chemical 
examination. 

'  The  Absorption  of  Fhiiil  Injected  into  the  Peritoneal  Cavity,  Am.  .Tour.  Dis. 
Children,  .June  2.   1921.  21.  r,r>^. 

"  Agnes  H.  received  an  intraperitoneal  injection  three  weeks  prior  to  the  first 
positive  tap. 
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ing  the  cause  of  the  ascites.  The  occurrence  of  pot-belly  in  most  of 
the  cases  that  showed  free  fluid  suggests  that  the  mechanical  and 
circulatory  derangement  incident  to  the  large  abdomen  may  play 
some  part  in  the  development  of  the  ascites.  However,  this  is 
merely  an  impression,  and  further  work  will  be  necessary  both  to 
determine  the  incidence  of  free  fluid  in  rickets  and  to  explain  its 
pathogenesis. 

CHART  II.— ABDOMINAL  TAP  IN  RICKETTS. 


Name. 


Age. 


Weight.        Pot  belly. 


Result 
of  tap. 


Cell  count. 


Isaac  S.        .      . 

11 

141 

Very  slight 

+ 

Small  amount ;  enough  for 
few  smears  only. 

Stewart,  S.  .      . 

5 

lU 

None 

0 

David  D.     .      . 

4 

27 

None 

0 

Arnold  M.    . 

19 

Moderate 

0 

Doris  J. 

17 

17 

Very  slight 

0 

Marie  O'D. 

Sept.  20,  1920 

6 

81 

Very 
marked 

+ 

350  cells  per  e.mm.;  lym- 
phocytes, 85  per  cent; 
polynu clears,  15  per  cent. 

Mar.  10,  1921 

11 

Very 
marked 

0 

Leon  T.        .      . 

4 

9J 

0 

+ 

1000  cells  per  c.mm. ;  lym- 
phocytes, 95  per  cent; 
polynuclears,  5  per  cent. 

Hazel  R.      .      . 

8 

11 

Marked 

+  , 

Summary.  Five  cases  of  peritonitis  are  presented  in  which  abdom- 
inal puncture  and  the  capillary  tube  were  of  service  in  establishing 
the  diagnosis.  The  same  method  has  revealed  free  fluid  in  the  peri- 
toneal cavity  of  cases  of  rickets  and  marasmus,  a  finding  which,  as 
far  as  I  have  been  able  to  determine,  has  not  been  recorded  pre- 
viously. These  observations  on  peritoneal  inflammations  and  trans- 
udates are  not  numerous  enough  to  warrant  sweeping  generaliza- 
tions. They  are  important  because  they  indicate  that  a  procedure 
which  demonstrates  minute  amounts  of  fluid  in  the  peritoneal 
cavity  may  be  helpful  in  answering  many  questions  of  practical  and 
experimental  interest— the  initial  response  of  the  peritoneum  to 
infectious  and  other  irritants,  the  question  of  peritoneal  absorption 
and  the  therapeutic  use  of  sera  in  pneumococcic  infections.  The 
method  of  abdominal  puncture  with  the  use  of  the  capillary  tube  has 
passed  the  experimental  stage;  a  larger  experience  is  necessary  to 
disclose  its  possibilities  and  define  its  limitations. 

I  wish  to  thank  Dr.  A.  F.  Anderson  and  Dr.  D.  15.  Witt,  respec- 
tively resident  and  assistant  resident  physicians  at  the  Xew  York 
Nursery  and  Child's  Hospital,  for  their  kind  cooperation  in  the 
selection  of  some  of  the  cases  and  the  performance  of  the  punctures. 
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SOME  STATISTICS  CONCERNING  PNEUMONIA  AND  EMPYEMA 

IN  CHILDREN. 

By  Elizabeth  Glenn-Ravdin,  M.D., 

PHILADELPHIA. 

(From  the  Hospital  of  the  University  of  Pennsylvania.) 

This  report  was  compiled  at  the  request  of  Dr.  J.  P.  Crozer 
Griffith,  who  was  interested  in  the  incidence  of  empyema  after 
hospital-treated  pneumonia.  The  total  number  of  cases  diagnosed 
as  pneumonia  in  the  children's  ward  of  the  University  Hospital, 
Philadelphia,  in  the  years  1900  to  1918  inclusive  was  611.  Children 
are  admitted  to  this  ward  up  to  the  age  of  thirteen  years.  The 
series  includes  the  cases  admitted  with  a  primary  pneumonia,  those 
in  which  pneumonia  occurred  as  a  complication  and  influenzal 
pneumonias.  I  have  excluded  the  cases  of  empyema  reported  in  a 
previous  paper  on  this  subject  which  were  admitted  to  the  hospital 
on  the  surgical  service. 

The  statistics  of  pneumonia  which  were  necessarily  collected  in 
the  material  for  this  report  are  of  enough  significance  to  warrant 
their  inclusion. 

The  frequency  of  the  type  of  pneumonia  is  given  in  Table  I.  In 
the  pneumonia  of  children  it  is  often  difficult  to  state  definitely  the 
type  of  the  process,  therefore  the  following  figures  are  only  api)rox- 
imately  correct.  Some  of  the  cases  might  have  been  placed  in  the 
other  group  by  another  clinician. 

TABLE   I.  — INCIDENCE   OF   PNEUMONIA. 

Bronchopneumonia 274 

Croupous  pneumonia 312 

Non-specified 25 

Total 611 

In  Table  II  the  incidence  of  broncho-  and  croupous  pneumonia 
is  given  according  to  the  age  and  sex.  Charts  I  and  II  grajiliically 
express  this.  There  is  no  distinction  drawn  in  the  admission  of 
males  and  females  to  the  children's  ward.  The  total  admissions 
to  the  ward  in  two  years  chosen  at  random  showed  a  greater  num- 
ber of  females  than  males,  therefore  the  ])re<lominance  of  males  in 
both  the  broncho-  and  croupous  jjneumonias  caiuiot  be  ascril cd  to 
sex  preference  in  admission  or  to  the  occasional  ([uarantine  of  the 
ward  to  females  because  of  outbreaks  of  vaginitis.  In  both  types 
of  ])nenmonia  there  is  a  rise  in  incidence  during  the  second  year. 
The  increase  in  the  percentage  at  this  age  is  enough  to  be  of  some 
significance. 
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The  well-known  fact  that  bronchopneumonia  is  more  frequent 
than  croupous  in  infancy  is  well  brought  out  by  these  figures,  there 
being  a  difference  of  12.8  per  cent  in  the  first  six  months  and  8.2 
per  cent  in  the  last  six  months  of  the  first  year.     After  the  fourth 
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Chart  I. — Age  and  sex  incidence  of  bronchopneumonia. 
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year  bronchopneumonia  was  relatively  infrequent  in  this  series  of 
cases. 

TABLE  II.— AGE  AND  SEX  INCIDENCE   OF  PNEUMONIA. 


Bronchopneumonia. 

Croupoiis  pneumonia. 

Age. 

No.  of 

cases: 

Percentage  of  total: 

No.  of 

cases: 

Percentage  of  total : 

Male. 

Female 

Male. 

Female. 

Male. 

Female 

Male. 

Female. 

1  to    6  months     . 

32 

23 

22.3 

18.1 

12 

7 

6.7 

5.3 

25 

23 

17.4 

18.1 

19 

12 

10.6 

9.09 

1  to    2  years  . 

39 

31 

27.2 

24.4 

37 

32 

20.7 

24.2 

2  to    3  years  . 

22 

23 

15.3 

18.1 

22 

16 

12.3 

12.1 

10 

8 

6.8 

6.2 

25 

13 

14.04 

9.8 

4  to    5  years  . 

2 

3 

1.3 

2.3 

11 

10 

6.1 

7.5 

5  to    6  years  . 

0 

2 

0 

1.7 

6 

6 

3.3 

4.5 

6  to    7  years  . 

1 

2 

0.6 

1.7 

6 

10 

3.3 

7.5 

7  to    8  years  . 

3 

4 

2.09 

3.1 

12 

7 

6.7 

5.3 

8  to    9  years  . 

2 

4 

1.3 

3.1 

14 

8 

7.8 

6.05 

9  to  10  years  . 

2 

1 

1.3 

0.78 

4 

4 

2.2 

3.02 

10  to  11  years  . 

2 

1 

1.3 

0.78 

4 

1.1 

3.02 

11  to  12  years  . 

3 

2 

2.09 

1.7 

4 

1 

2.2 

12  to  13  years  .      . 

0 

0 

0.00 

0.0 

4 

2.2 

1.5 

Total    .      .      . 

143 

127 

178 

132 

The  mortality  for  the  series  is  30.2  per  cent.  Table  III  gives 
the  mortality  by  age  and  sex.  In  both  varieties  the  mortality 
percentage  decreases,  with  two  exceptions  as  the  age  increases. 
This  percentage  has  been  omitted  for  the  years  in  which  the  number 
of  cases  in  our  series  was  so  small  as  to  make  the  results  misleading. 
There  is  a  marked  contrast  in  the  total  mortality  in  broncho-  and 
croupous  pneumonia,  the  mortality  percentage  for  the  former  being 
39.4  and  for  the  latter  18.3.  One  obvious  reason  for  this  marked 
difference  is  the  fact  that  bronchopneumonia  occurred  as  a  ter- 
minal complication  in  a  number  of  cases.  Complicating  empyemata 
have  not  affected  this  mortality,  for  the  occurrence  of  empyema 
after  bronchopneumonia  is  infrequent. 

TABLE   III.  — MORTALITY   IN  PNEUMONIA. 

A.  Mortality  by  Age  and  Sex. 


Ago. 


1  to  6  months 
R  mo.  to  1  yr. 

1  to  2  years 

2  to  3  years 

3  to  4  years 

4  to  5  years 

5  to  6  years 
0  to  7  years 

7  to  8  years 

8  to  9  years 

9  to  10  years 

10  to  11  years 

11  to  12  years 

12  to  13  years 

Total  . 


1 

Bronchopneumonia. 

Croupous  pneumonia. 



No.  of  deaths.    Mortality  percentage 

No.  of  deaths.    Mortality  percentage 

Male. 

Female      Male.        Female. 

Male. 

Female:     Male. 

Female. 

S.I      18 

17          S6.2           73.9 

5 

4 

41.3 

57.1 

14 

14 

56.0            60.8 

7 

4 

36.8 

33.3 

16 

12 

41.02          36.5 

10 

8 

27.02 

25.0 

6 

12           27.2            52.1 

3 

3 

13.6 

18.7 

0 

0 

4 

1           16.0 

7.8 

0 

0 

1  ::... 

2 

0 

0 

1 

1 

0                          ' 

0 

0 

0 

1 

0 

1 
1 

3 
0 

1  

1    ! 

1 

1 
0 

0 
2 
0 

0 

1 

1    

0 

0 

2 

0 

1    

0 

0 

0 

0 

0 

0 

68 

62 

34 

23 
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B.  Group  Mortality. 


Bronchopneumonia. 

Croupous  pneumonia. 

Age. 

Number  of 
Cases.      Deaths. 

.  Percentage 
of  deaths. 

Number  of 

Percentage 

Cases.    1 

Deaths. 

of  deaths. 

Under  2  years 

2  to    5  years       ... 
5  to  13  years       .... 

173 
68 
29 

91 
18 
11 

52.6 
27.9 
37.9 

119 
97 
94 

38 
13 
6 

31.9 

13.4 

6.3 

Some  prognostic  significance  has  been  attached  to  the  location 
of  the  pneumonia  process  in  the  lobar  pneumonia  of  adults.  For 
this  reason  Table  IV  is  included.  The  mortality  is  highest  in 
the  cases  in  which  one  entire  lung  is  involved,  the  right  side  showing 
the  higher  mortality.  The  right  upper  lobe  is  more  frequently 
involved  and  has  a  higher  mortality  than  the  left  upper  lobe, 
while  this  is  reversed  for  the  bases. 

The  sites  of  the  lesions  in  the  cases  of  bronchopneumonia  have 
not  been  tabulated  because  almost  invariably  there  were  areas  of 
pathology  in  Ijoth  lungs. 

TABLE    IV.  — LOCATION    OF    THE    LESIONS    IN    CROUPOUS    PNEUMONIA. 


Number  of 

times 
involved. 


Deaths. 


Percentage 
of  deaths. 


Left  upper  lobe 

Left  lower  lobe 

Entire  left  lung 

Right  upper  lobe        .      .      .      . 

Right  lower  lobe 

Right  middle  lobe  .  .  .  . 
Entire  right  lung  .  .  .  . 
Both  apices  and  left  base 

Both  apices 

Left  apex  and  right  base 
Right  upper  and  middle  lobes    . 
Entire  left  lung  and  right  apex 
Whole  right  lung  and  left  base 


22 

1 

4.5 

63 

7 

11.1 

31 

7 

22.5 

68 

6 

8.8 

51 

5 

9.8 

6 

0 

45 

16 

35.5 

4 

2 

3 

2 

1 

The  difference  in  the  percentage  of  empyemata  following  bron- 
cho- and  croupous  pneumonias  cannot  be  accounted  for  by  the 
difference  in  the  total  number  of  cases.  However,  the  fact  that  a 
number  of  the  bronchopneumonias  were  terminal  must  be  con- 
sidered. In  Table  VI  a  correction  is  made  for  this  fact  by  sub- 
tracting from  the  total  number  of  cases  of  bronchopneumonia 
those  which  died  during  the  acute  process.  Although  the  percent- 
age of  empyemata  after  bronchopneumonia  is  lower  the  mortality 
in  this  type  of  empyema  is  much  higher. 
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TABLE   v.  — FREQUENCY    OF   EMPYEMA   IN   PNEOIONIA. 

Per  cent. 
Number  of  empyemat  a  following  bronchopneumonia       .5  1.8 

Number  of  empyemata  following  croupous  pneumonia    .22  7.5 

Number  of  empyemata  following  unspecified  pneumonia      12 

Total  number  of  empyemata  in  611  cases  of  pneumonia     39 

TABLE    VI.  — CORRECTED    PERCENTAGE    OF   INCIDENCE    OF 
EMPYEMA. 

Percentage  of    empyemata    after    bronchopneumonia    (deaths    during    acute 

pneumonia  process  substracted) 3 .  14 

Same  correction  for  croupous  pneumonia 8.59 

TABLE    VII.  — MORTALITY    IN   POSTPNEUMONIC   EMPYEMA. 

Per  cent. 

Number  of  deaths  following  bronchopneumonia  empyemata    .       .        4  SO.O 

Number  of  deaths  following  croupous  pneumonia  empyemata        .        8  36.3 

Total  number  of  deaths  in  39  cases  of  empyema     ....      15  38.4 

A  slight  discrepancy  in  a  comparison  of  the  figures  of  the  various 
tables  is  due  to  the  omission  of  cases  in  which  all  the  data  necessary 
was  not  present  in  the  history. 


UNKNOWN  FORMS  OF  ARTERITIS,  WITH  SPECIAL  REFERENCE 
^TO   THEIR  RELATION   TO   SYPHILITIC  ARTERITIS  AND 
PERIARTERITIS  NODOSA. 

By  Francis  Harbitz,  M.D., 

PROFESSOR  OF  P.\THOLOGY,  UNIVERSITY  OF  CHHISTIAXl.\,   NORW.\Y 

Comparatively  little  is  known  about  arteritis  and  its  significance 
if  we  disregard  syphilitic  endarteritis,  which  is  well  known,  and 
tuberculous  arteritis  in  the  meninges  associated  with  exudation, 
which  is  the  dominant  feature.  Otherwise  but  little  has  been 
written  about  arteritis  until  rather  recently.  According  to  Spiro,' 
French  authors,  and  later  AViesel  and  v.  Wiesner,  described  peculiar 
inflammations  or  rather  necroses  in  the  small  arteries,  particularly 
in  the  heart,  in  measles,  scarlet  fever,  diphtheria,  .suppurative  pro- 
cesses, etc.,  which  result  in  scars  and  are  believed  to  favor  the 
development  of  coronary  sclerosis,  but  apparently  these  ob.servations 
have  attracted  but  little  attention.  More  recently  the  vascular 
changes  in  infections  and  intoxications  have  been  studied  more 
closely.  Thus  TIer/og-  describes  the  following  changes  in  poisoning 
with  illuminating  gas:     Hyaline  swelling  of  the  walls  of  the  small 

'    Virchow's  Arch.,  1920,  No.  227. 

'   Mliijclien.  med.  Wchnschr.,  1920,  No.  19. 
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arteries  in  the  brain  with  proHferation  of  the  endotheUum  and 
hyaUne  thrombosis,  followed  later  by  calcification  and  softening 
of  the  brain  tissue.  Similar  changes  with  calcification  have  been 
described  as  occurring  quite  early  by  Geipel  and  Schmorl,-^  the  small 
arteries  in  the  lenticular  nucleus  being  especially  involved.  Similar 
changes  may  occur  in  other  forms  of  poisoning,  e.  g.,  hydrocyanic 
acid,  salvarsan  and  phosgen  gas,  but  it  really  does  not  concern  any 
arteritis. 

In  various  infectious  diseases  inflammatory  vascular  changes 
may  occur,  as  seen  especially  in  the  cerebral  vessels  in  influenza 
with  hemorrhages,  which,  however,  seem  to  depend  largely  on 
degenerative  changes.'*  ^Nlarkus^  describes  infiltration  with  cells 
in  the  wall  of  the  vessels  in  the  pia  in  influenza,  and  Stoerck  and 
Epstein^  describe  necrosis  and  degeneration  with  reparatory  pro- 
cesses in  influenza,  resembling  the  changes  in  arteriosclerosis.  Of 
greater  interest  are  the  changes  that  have  been  found  in  the  vessels 
of  the  skin  in  t^-phus  by  FrankeF  and  others.  Nicol*  describes 
these  changes  as  involving  the  capillaries  and  precapillary  arteries 
in  most  of  the  organs,  with  partly  exudate,  partly  proliferative 
changes  as  well  as  necrosis.  Inflammatory  and  degenerative  changes 
occur  also  in  the  small  vessels  in  the  skin  in  epidemic  meningitis, 
and  ^Yeiss  and  Stufeland^  describe  certain  changes  in  the  capillaries 
of  the  skin  in  scarlet  fever. 

While  engaged  in  the  examination  of  microscopic  preparations 
from  a  large  amount  of  anatomical  material  I  met  with  occasional 
peculiar  lesions  in  the  vessels  that  do  not  correspond  to  the  usual 
forms,  and  on  this  account  I  have  thought  it  worth  while  to  describe 
some  of  the  cases  with  some  detail. 

(\\SE  1.— Idiopathic  Renal  Hemurrhage.  This  concerns  a  kidney 
which  was  removed  from  a  man,  aged  twenty-two  years,  who  for 
about  one  year  had  suffered  from  frequent  hemorrhages  from  the 
one  kidney  and  later  from  pain.  Macroscopically  the  kidney 
appeared  normal,  but  microscopically  there  were  found  necrotic 
foci  throughout  the  kidney,  in  the  center  of  which  were  arteries 
with  swollen  walls  and  narrowing  of  the  lumen.  The  swelling  was 
due  to  proliferation  of  the  intima  and  to  hyaline  changes  in  the  con- 
necti^'e  and  elastic  tissue,  while  the  surrounding  renal  tissue  fre- 
quently was  necrotic,  there  being,  however,  no  sign  of  inflammation. 

The  cause  and  nature  of  the  changes  in  the  arteries  were  obscure. 
Syphilis  was  excluded   and   it  hardly  concerned  arteriosclerosis. 

'  Munchen.  med.  Wchnschr.,  1920,  Xo.  43. 

*  Harbitz:  Norsk.  Mag.  f.  Lage\-idcnskapen,   1920. 

6  Ztschr.  f.  Neurol,  u.  Psych..  1920. 

«  Frankf.  Ztschr.  f.  Pathol.,  1920.  No.  2.3. 

'  Munchen.  med.  Wchnschr.,   1914,   1915,   1917. 

«  Ziegler's  Beitrage,  1919,  No.  6.5. 

»  Ibid.,  1918. 
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The  case  might  be  regarded  as  a  local  form  of  periarteritis  nodosa, 
especially  in  view  of  the  necroses  in  the  media  and  the  proliferation 
of  the  intima.  That  the  lesion  of  the  arteries,  which  involved  also 
vessels  in  the  papilla?,  was  the  cause  of  the  hemorrhage  seems  alto- 
gether reasonable,  and  in  that  case  it  hardly  would  be  correct  to 
speak  of  the  case  as  one  of  "idiopathic  hemorrhage,"  as  the  hemor- 
rhages had  an  organic  basis. 

Case  11. —Purpura  Rheumatica.  This  concerns  a  man,  aged 
'  forty  years,  who  died  with  the  clinical  picture  of  "  purpura  rheuma- 
tifca"  about  two  months  after  the  beginning  of  the  illness.  At 
postmortem  there  was  found  extensive  thrombosis  (inferior  vena 
cava,  in  the  left  iliac  and  the  left  femoral  vein,  hepatic  vein  with 
infarct  in  the  liver,  and  also  in  several  sinuses  of  the  dura  with  large 
hemorrhagic  infarcts  in  the  brain) .  In  the  skin  there  was  no  evident 
exanthem,  but  extensive  infiltrations  of  leukocytes,  lymphocytes 
and  red  corpuscles  as  well  as  pure  hemorrhages.  There  was  also 
extensive  changes,  in  the  smaller  bloodvessels  and  arteries  as  well 
as  veins,  with  cellular  infiltrations  in  the  walls  and  necrosis.  The 
intima  was  swollen  and  there  was  often  thrombosis.  These  changes 
were  most  marked  in  the  arteries,  medium  sized  and  small.  The 
veins  were  not  so  markedly  involved,  but  there  was  more  or  less 
necrosis  and  infiltration  as  well  as  thrombosis. 

In  this  case  sA'philis  may  be  excluded.  The  cutaneous  infiltrations 
and  the  thrombosis  were  more  extensive  than  is  the  case  in  exanthe- 
matic  typhus,  a  disease  that  so  far  as  known  has  not  occurred  in 
Christiania  for  many  years.  As  regards  periarteritis  nodosa  it  should 
be  noted  that  there  were  no  typical  nodular  formations  in  the  walls 
of  the  vessels  and  that  the  infiltrations  were  larger  and  more 
extensive  than  [is  the  case  in  that  disease.  Hence  it  seems  most 
reasonable  to  assume  the  presence  of  some  unknown  form  of  infec- 
tion.    Bacteria  were  not  demonstrable  by  the  usual  methods. 

Case  Wl.—  Pemdidr  Disease  of  Cerebral  Arteri&s  (Figs.  1  to  3) 
A  woman,  aged  twenty-six  years,  of  (Uiubtful  liabits.  She  had 
suffered  much  with  headache  since  early  in  Hfe;  during  the  last  two 
years  she  had  had  attacks  of  fainting  off  and  on,  and  about  a  year 
and  a  half  ago  she  received  a  blow  to  the  head  during  such  an 
attack.  In  the  autumn  of  1017  the  hands  iiccanie  tremulous;  even 
earlier  she  had  had  double  vision  and  sometimes  vestiJMilar  attacks, 
with  vomiting  as  well  as  convulsive  movement  of  the  face.  In  the 
autumn  of  1918  she  had  influenza  and  becatne  worse  afterward, 
with  pain  in  the  legs,  difliculty  in  walking  and  convulsive  attacks 
of  a  hysterical  nature.  In  March,  101!),  she  was  examined  i)y  Pr. 
Svenson,  who  reports  as  follows:  Dull;  rather  stuporous;  some- 
what disoriented;  speech  monotonous;  eyes  normal;  no  symptc^ns 
on  the  part  of  the  cranial  nerves,  pons  or  bulb.    Reduced  strength 
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in  the  arms;  ataxia;  spastic  paraparesis  of  both  legs  with  increased 
patellar  reflexes  and  positive  Babinsky  sign;  Romberg's  symptom 
present;  uncertain,  spastic  walk,  but  no  disturbances  of  sensibility. 

She  became  bed-ridden,  with  increasing  stupor,  headache,  choked 
disk  and  increasing  paresis  in  the  extremities. 

The  disease  was  first  regarded  as  a  multiple  sclerosis,  but  later, 
as  signs  of  increasing  brain-pressure  developed,  a  tumor  of  peculiar 
localization  and  secondary  hydrocephalus  was  considered.  The 
patient  became  finally  completely  comatose,  with  muscular  rigidity, 
fever,  albuminuria  and  pneumonia.    Death  on  May  19,  1919. 


Fig.   1. — Extensive  infiltration  in  the  bottom  of  a  sulcus,  especially  about  the  arteries, 
whose  walls  are  thick  and  partly  necrotic;  some  giant  cells. 

Only  the  brain  was  examined.  There  was  injection  of  the  mem- 
branes. In  the  floor  of  the  lateral  ventricles,  particularly  the  left, 
were  areas  of  a  solid,  rather  tumor-like  infiltrations;  in  the  central 
ganglia  were  recent  areas  of  hemorrhage,  of  the  size  of  hemp  seeds, 
and  in  the  centrum  semiovale  on  the  right  side  was  a  hemorrhage 
as  large  as  a  hen's  egg,  the  surrounding  tissue  being  apparently 
hardened;  there  were  diffusely  infiltrated  areas  in  the  corpus  cal- 
losum  also. 
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The  microscopic  examination  revealed  an  inflammatory  process 
in  the  pia  arachnoid  and  in  the  brain  closely  related  to  the  blood- 
vessels, particularly  the  arteries,  and  following  the  bloodvessels 
from  the  pia  inward  into  the  brain  substance.  The  changes  were 
present  seemingly  everywhere,  also  at  the  base  and  in  marked 
degree  in  the  central  ganglia.  There  was  a  remarkable  widening 
of  the  bloodvessels  with  hemorrhagic  infiltration  in  various  places 
in  the  brain.  In  the  pia  arachnoid  the  inflammation  was  closely 
related  to  the  smaller  arteries  and  their  branches  into  the  cortex, 
there  being  no  diffuse  changes.  The  inflammatory  cells  were  prin- 
cipally lymphocytic.    The  process  extended  inward  from  the  sulci; 
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Fig.   2. — A  smaller  arterial  braucli  in  tlir  Mufacc  of  the  brain  severely  infiltrated, 
structure  not  clear,  partly  obliterated,  necrosis  of  intima  and  media. 

the  veins  were  dilated  and  the  walls  infiltrated  with  lymphocytes, 
usually  (liflusely,  but  the  arterial  walls  were  more  involved,  being 
thickened,  infiltrated  with  lymphocytes  and  leukocytes  as  well  as 
larger  cells  at  the  same  time  as  the  connective-tissue  cells  in  the 
intima  and  of  the  adventitia  had  jjroliforated,  the  result  being  a 
thick  ring  around  a  wide  lumen.  In  the  <lense  infiltration  were 
many  larger  and  smaller  multinucleated  giant  cells.  There  was  no 
marked  Jiecrosis.  In  many  places  the  process  extended  throughout 
tlie  whok'  segment  of  the  vessel,  but  in  other  ])laces  the  segment  was 
only  partially  involved.  Smaller  arteries  might  be  i)raetically 
closed  ;ind  in  the  renmant  of  the  lumen  thrombi  were  present. 
Among  the  epithelioid  cells  were  lymphocytes  and  also  different 
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kinds  of  plasma  cells  as  well  as  yellow  iron-containing  pigments 
in  amorphous  masses  or  enclosed  in  larger  cells.  In  the  central 
ganglia  there  was  the  same  picture  with  in  places  pure  hemorrhages. 
The  lumen  of  the  arteries  might  be  filled  with  epithelioid  and  giant 
cells,  the  process  being  perhaps  more  intense  here  than  elsewhere, 
usually  focal  but  also  more  diffuse  throughout  the  arterial  walls 
as  well  as  bevond.    The  cells  were  mostlv  mononuclear.  1)ut  there 


'§ 


Fig.  3. — The  vein  (below  to  the  right)  shows  some  inflammation,  but  the  two 
arteries  are  extensively  infiltrated  and  there  is  proliferation,  especially  in  the  intima 
of  one  of  them:  in  the  other  the  lumen  is  closed  and  there  are  two  giant  cells  among 
the  epithelioid  cells:  some  necrosis  in  the  media. 


were  also  plasma  cells  and  polymorphonuclear  leukocytes,  sometimes 
in  large  masses.  There  were  no  necrotic  foci,  but  in  the  neighborhood 
of  the  severely  involved  vessels  the  ganglia  cells  showed  degeneration 
in  varying  degrees. 

No  microbes  could  be  demonstrated  in  the  sections  (Loeffler's 
method,  Gram's  method,  stains  for  the  tubercle  bacillus  and  T.eva- 
diti's  method  for  spirochetes). 

In  this  case  we  have  a  chronic  cerebral  disease  in  a  woman,  aged 
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twenty-SLX  years,  of  uncertain  nature,  so  that  no  definite  clinical 
diagnosis  could  be  made,  although  the  manifestations  clearly  pointed 
more  and  more  to  organic  brain  lesion.  To  the  naked  eye  the  appear- 
ances in  the  brain  were  also  puzzling,  their  being  no  definite  menin- 
gitis, the  most  striking  feature  in  the  brain  substance  being  larger  and 
smaller  hemorrhages  and  infiltrations  both  on  the  surface  and  in  the 
deeper  parts.  The  microscopic  examination  demonstrated  a  diffuse 
and  marked  inflammatory  process  connected  especially  with  the  arter- 
ies, the  essential  lesion  being  arteritis,  but  of  what  kind?  It  would 
seem  that  the  anatomical  picture  does  not  correspond  to  that  of  any 
known  disease.  Lethargic  encephalitis  is  different  both  as  to  local- 
ization and  the  kind  of  inflammatory  process,  especially  in  that  in 
this  disease  it  does  not  concern  a  primary  arterial  affection.  And 
then  the  clinical  picture  does  not  correspond  to  that  of  lethargic 
encephalitis.  Cerebral  syphilis  must  be  considered:  Spirochetes 
were  not  found,  and  it  is  noteworthy  that  the  anatomical  lesions 
differ  from  those  of  sj^hilis.  The  history  does  not  indicate  syphilis 
(Wassermann's  test  was  negative).  There  were  no  gummatous 
changes.  SA-philitic  endarteritis,  as  a  rule,  does  not  appear  as  a 
diffuse  process  being  generally  confined  to  the  larger  branches, 
particularly  at  the  base,  and  to  limited  vascular  areas,  being  accom- 
panied generally  with  thrombosis  and  narrowing,  so  that  necrosis 
and  softening  of  the  corresponding  parts  of  the  brain  take  place. 
The  hyperemia,  the  dilatation  and  infiltration  of  the  veins  and  the 
multiple  hemorrhages  do  not  correspond  to  the  usual  picture  of 
syphilis  of  the  cerebral  vessels.  The  absence  of  necrosis  and  casea- 
tion speak  against  syphilis  while  the  marked  proliferation  of  the 
intima  with  formation  of  giant  cells  remind  one  somewhat  of 
syphilitic  endarteritis.  At  the  same  time  the  intima  did  not  show 
the  marked  proliferation  usually  found  in  syphilis  and,  on  the  other 
hand,  the  media  was  more  torn  apart  than  is  usual  in  syphilis.  The 
possibility  of  syphilis  may  not  be  excluded,  but  the  entire  clinical 
picture,  together  with  the  anatomical  lesions,  must  be  said  to  go 
against  syphilis. 

In  periarteritis  nodosa  the  clinical  phenomena  are  variable. 
Practically  all  organs  may  become  involved.  The  duration  in  this 
case  is  longer  than  seen  in  periarteritis  nodosa,  but  of  course  that 
does  not  exclude  it.  It  is  more  im])ortant  to  Tiote  that  the  cerebral 
arteries  are  rarely  involved  in  j)eriarteritis  nodosa,  only  two  cases 
being^  described  in  the  literature.  Chovstek  and  Wechselbaum'"  in 
1877  described  a  case  in  a  soldier,  aged  twenty-three  years,  who 
died  after  seven  months  of  illness  with  marked  cerebral  sym])toms 
and  in  whom  the  principal  cerei)ral  arteries  showed  nniltii)le  aneu- 
rysms. And  Midler'"  records  a  similar  observation  in  a  man,  aged 
thirty-two  years,  who  was  ill  for  six  or  seven  months  with  cerebral 

'"  Miillcr,  P.,  Frstschr.  z.  Fficr  d.  50  jjihrigon  Bostfhoii  tltr  Stadtkrankrah.,  Dros- 
den-Friedrich88tadt,  1899. 
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and  ocular  symptoms.  To  the  naked  eye  there  were  only  scattered 
hemorrhages  of  the  brain,  but  microscopically  there  was  inflamma- 
tory infiltration  in  the  walls  of  the  vessels  with  narrowing  of  the 
lumen  and  necrosis  and  hyaline  degeneration  of  the  walls;  the 
arteries  in  other  organs  were  invohed  in  the  usual  manner.  None 
of  these  cases,  however,  resemble  the  one  I  have  described  when 
close  comparison  is  made.  Furthermore,  there  were  no  nodules  or 
aneurysms  in  my  case.  The  marked  thickening  and  necrosis  in  the 
media,  which  is  so  characteristic  of  periarteritis  nodosa,  being 
regarded  by  many  as  the  primary  anatomical  lesion,  was  absent 
in  my  case. 

\YhiIe  neither  syphilis  nor  periarteritis  nodosa,  as  a  rule,  does  not 
show  the  anatomical  lesions  described  in  this  case,  they  may  hardly 
be  definitely  excluded,  especially  not  syphilitic  endarteritis. 


"•'^■:*t«i< 


Fig.  4. — Extensive  inflammatory  changes  in  small  veins  and  arteries  in  the  bottom 
of  a  sulcus,  with  narrowing  and  closure  of  the  lumen. 


Case  W .—Cerebral  Arteritis  with  Mental  Didurbances  (Figs.  4 
to  6).  A  sailor,  aged  forty-six  years,  was  placed  in  an  insane  hos- 
pital (Dr.  Platou)  in  January,  1919,  on  account  of  confusion  and 
hallucinations.  He  made  peculiar  movements,  e.  </.,  swimming 
movements,  both  when  standing  and  when  lying  down,  and  would 
have  attacks  of  violence  for  a  day  or  so  followed  by  periods  of  mental 
clearness,  and  in  the  latter  part  of  March  he  was  discharged  as 
cured.  It  was  thought  that  alcoholism  was  at  the  bottom  of  his 
trouble. 

In  June  he  began  to  sutt'er  from  attacks  of  fainting,  dizziness, 
vomiting,  and  later  of  impulsive  violence,  when  he  wanted  to  kill 
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his  sister,  and  in  August  he  was  again  confined.    He  was  restless 
and  talked  a  great  deal  of  nonsense;  the  right  pupil  was  larger  than 


"•i! 


Fig.  5. — All  layers  of  arterial  branch  extensively  involved. 


M  K   l>J.*0. 


Fio.  6.     Nolo  jjiant  r.ells  and  extensive  infiltration. 


tlie  left,  i)ut  reacted  to  hght  and  accommodation;  a  little  later  the 
left  face  seemed  to  bo  paralyzed.  He  had  had  chancre  in  1004,  hut 
the  \Vassermann  was  nc^gative.     In  the  middle  of  Sei)tcml)er  he 
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was  completely  disoriented,  could  hardly  walk  and  was  soporous. 
Death  on  September  30. 

No  definite  diagnosis  was  made,  hut  it  was  thought  that  tlie 
psychosis  depended  on  an  organic  brain  disease. 

The  postmortem  showed  no  special  changes  in  the  heart  or  arteries; 
mucopurulent  bronchitis  in  the  right  lung;  liver  and  kidneys  normal; 
no  special  changes  in  the  lower  urinary  tract  or  in  the  digestive 
organs;  no  tuberculosis  anywhere. 

The  dura  showed  a  growth  as  large  as  a  hazelnut  extending  inward 
into  the  brain  in  gyrus  centr.  ant.  sin.  The  pia  arachnoid  was 
thick  and  adherent.  In  the  upper  part  of  the  left  temporal  lobe 
was  a  soft  mass  including  a  nodule  as  large  as  a  walnut;  there  were 
several  growths  of  hazelnut  size  in  both  hemispheres,  of  firm  con- 
sistency; no  sclerosis  in  the  vessels;  ventricles  not  dilated. 

Some  of  the  growths  were  subjected  to  careful  microscopical 
examination.  It  was  found  that  vessels  extended  into  the  center 
of  the  growths;  the  vessels  were  thick  and  the  lumen  narrowed, 
in  places  thrombotic.  There  were  no  tubercles  or  larger  caseous 
or  gummatous  infiltrations  as  are  characteristic  of  syphilitic  menin- 
go-encephalitis.  It  concerned  an  inflammatory  process  concen- 
trated about  and  proceeding  from  the  bloodvessels  and  extending 
into  the  brain  substance,  which  was  edematous  and  hyperemic, 
with  dilated  vessels,  and  an  inflammatory  infiltration  extended 
outward  into  the  brain  substance  from  the  affected  vessels.  It  was 
characteristic  that  these  infiltrations  all  involved  the  surface  of  the 
brain,  or  rather  the  pia  arachnoid,  from  which  the  process  extended 
into  the  brain.  The  process  may  be  described  more  minutely  as 
follows:  P>om  the  siu-face  of  the  brain  the  infiltration  would  pass 
down  between  two  gyri,  increase  in  thickness  so  that  it  would  form 
a  mass  in  the  bottom  of  the  sulcus  and  extend  into  the  substance 
along  the  vessels;  in  the  center  would  be  recognized  the  contour 
or  remnants  of  several  larger  vessels,  completely  obliterated,  in  a 
partly  necrotic,  extremely  cellular  tissue,  smaller  infiltrations  extend- 
ing farther  along  widened  vessels  with  infiltrated  walls.  The  infil- 
tration consisted  of  rather  large  mononuclear  cells,  lymphocytes, 
plasma  cells,  eosinophile  cells,  but,  as  a  rule,  without  any  polymor- 
phonuclear leukocj-tes,  but  in  places  would  be  cells  with  fat  granules. 
Extending  into  the  brain  substance  the  infiltration  was  principally 
perivascular,  consisting  mostly  of  mononuclear  cells.  The  most 
striking  feature  was  the  involvement  of  the  medium-sized  arteries 
in  the  sulci  and  of  their  branches  into  the  brain,  the  veins  being 
also  involved  but  in  less  degree.  All  the  coats  of  the  arteries  were 
thickened  and  infiltrated,  the  intima  being  so  greatly  thickened  that 
the  lumen  might  be  (•omi)letely  obliterated.  This  change  of  the 
intima  seemed  to  be  due  largely  to  proliferation  of  its  connective- 
tissue  elements,  less  to  invasion  of  other  cells.  In  some  of  the 
smaller  arteries  were  found  multinuclear  giant  cells,  rather  small, 
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the  nuclei  partly  central,  partly  peripheral,  partly  diffusely  scattered 
over  the  cells,  which  occurred  especially  in  the  peripheral  layer, 
and  intima.  In  the  most  severe  lesions  the  different  layers  of  the 
arteries  would  disappear,  leaving  only  the  outlines  of  the  vessels 
in  the  midst  of  necrotic  granular  material,  but  nowhere  was  there 
any  arrangement  like  that  in  tuberculosis  or  definitely  caseous  foci. 
The  involvement  of  the  veins  was  less  marked;  in  places  the  veins 
were  thrombotic,  and  in  larger  necrotic  areas  they  were  also  necrotic. 
Surrounding  larger  masses  the  small  vessels  of  the  brain  were 
greatly  dilated  and  congested. 

It  would  seem  that  the  brain  lesion  described  in  this  case  was  the 
cause  of  the  mental  disturbances  during  life.  It  is  more  reasonable 
to  take  this  view  than  to  believe  that  in  addition  to  the  changes 
described  there  had  existed  also  a  separate  and  distinct  mental 
disease.  But  the  principal  question  is,  ^Yhat  kind  of  arterial  dis- 
ease was  this?  The  first  thought  was  that  it  concerned  a  tubercu- 
lous process.  The  vascular  infiltrations  with  the  numerous  giant 
and  epithelioid  cells  might  point  in  this  direction,  but  real  tubercles 
or  t^T^ical  tuberculous  granulation  tissue  was  not  found  and  tubercle 
bacilli  could  not  be  demonstrated,  nor  was  there  any  tuberculosis  in 
other  organs,  hence  we  are  forced  to  conclude  that  it  does  not  con- 
cern a  tuberculous  process.  Lethargic  encephalitis  is  contra- 
indicated  both  by  the  clinical  symptoms,  the  localization  and 
character  of  the  lesions.  In  fact,  no  changes  such  as  have  been 
observed  in  the  various  stages  of  this  disease  were  found  in  the  case 
under  consideration.  The  possibility  of  s^'philis  must  be  considered. 
There  is  the  history  of  chancre  in  1905;  it  is  true  that  the  Wasser- 
mann  reaction  of  the  blood  serum  was  negative,  but  this  of  itself 
hardly  excludes  syphilis.  The  absence  of  syphilitic  changes  else- 
where do  not  necessarily  exclude  syphilis.  The  vascular  process 
resembles  in  many  ways  sxphilitic  arteritis;  proliferation  of  the 
intima  resembles  the  syphilitic,  although  perhaps  not  so  marked; 
the  cellular  infiltration  in  the  other  vascular  coats  also  remind  one 
of  syphilis;  and  numerous  giant  cells  do  not  exclude  syphilis, 
although  they  are  more  numerous  here  than  usual.  Against  syphilis 
we  have  the  marked  thickening  and  necrosis  of  the  media  and 
adventitia  and  the  disintegration  and  destruction  in  places  of  the 
elastic  tissue  in  the  media.  Spirochetes  were  not  found,  but  it  is 
difficult  indeed  to  demonstrate  spirochetes  even  in  definitely 
syphilitic  vascular  processes.  The  localization  is  not  inconsistent 
with  syphilis,  but  a  widespread  process  is  rare  in  syphilis,  and  it 
would  be  expected  that  gummatous  and  caseous  foci  would  be 
found  in  case  it  concerned  syphilis,  but  they  were  absent.  We  see 
that  while  important  argiunents  may  be  brought  fonN-ard  against 
syphilis  it  cannot  be  definitely  excluded. 

The  localization  speaks  against  jieriarteritis  nodosa.  With  the 
exception  of  the  cases  described  by  Chvostek  and  Weikselbaum 
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and  Miiller/'^  practically  all  descriptions  of  this  disease  state  that 
the  arteries  of  the  brain  are  not  involved.  However,  the  lesion 
itself  corresponds  quite  closely  to  that  of  periarteritis  nodosa,  the 
extensive  necrosis  of  the  media  with  separation  and  destruction 
of  the  elastic  tissue  being  marked,  but  in  many  cases  the  necrosis 
was  even  more  extensive  than  usual  in  periarteritis  nodosa,  and 
giant  cells,  which  were  very  numerous  in  this  case,  are  found  only 
rarely  in  this  disease,  the  principal  changes  of  which,  after  a  dura- 
tion of  say  nine  months,  appear  to  be  proliferation  of  the  intima 
and  media  with  necrosis  and  degeneration,  with  but  little  cellular 
infiltration  in  the  vessel  wall  and  no  giant-cell  formation  (Gruber,^^ 
Abramof^^  ^nd  v.  Haun;^^  see  also  my  Case  VII).  In  no  case  was 
there  such  marked  necrosis  as  in  my  Case  IV,  and  no  giant  cells, 
but  numerous  epithelioid  cells.  It  remains  to  point  out  that  there 
were  no  definite  or  typical  aneurysms  in  this  case.  Taking  every- 
thing into  consideration  it  must  be  acknowledged  that  in  many 
ways  this  case  reminds  one  of  periarteritis  nodosa,  but  even  more 
of  syphilitic  endarteritis. 

For  purpose  of  comparison  I  shall  now  describe  a  case  of  cerebral 
syphilis  with  vascular  changes  of  a  peculiar  character  and  of  special 
interest  in  this  connection. 

Case  V.— A  man,  aged  forty-two  years.  According  to  Dr.  S. 
Hoyer  he  began  to  have  pain  in  the  left  ear  in  July,  1900,  and  in 
September  a  discharge  appeared  from  the  ear  and  a  little  later  the 
left  side  of  the  face  appeared  to  be  paralyzed.  In  October  there 
was  found  suppurative  otitis  with  a  large  defect  in  the  membrane, 
but  no  tenderness  over  the  mastoid.  The  forehead  could  be 
wrinkled  but  the  left  eye  closed  only  slowly  and  incompletely.  By 
the  latter  part  of  December  the  discharge  ceased  and  the  general 
condition  was  good.  In  February,  1901,  he  suffered  some  kind  of 
injury,  and  headache  and  dizziness  came  on,  together  with  increased 
discharge  again  from  the  ear.  A  few  days  later  he  became  paralyzed 
suddenly  in  the  right  arm  and  the  right  lower  extremity.  In  the 
latter  part  of  March  the  paralysis  was  improved,  but  he  seemed 
dull  and  complained  of  pain  in  the  left  side  of  the  back  of  the  head 
and  also  of  dizziness.  No  choked  disk.  Radial  artery  thick  and 
second  aortic  sound  accentuated;  pulse  80,  unequal;  left  side  of 
face  smooth,  no  function  of  facial  nerve;  left  lower  extremity 
immovable;  lively  reflexes;  both  arms  moved  freely,  grip  strong, 
tremor;  headache,  frontal  and  occipital,  drowsiness;  external  otitis 
(left).  March  29  a  comi)lete  mastoid  resection  was  made,  but 
nothing  abnormal  was  found,  and  punctures  of  the  brain  did  not 
reveal  any  pus.  The  patient  became  comatose  after  the  operation 
and  died  two  days  later. 

"  Centralbl.  f.  Herz.  u.  Gesfasskrankh.,  1917,  No.  9. 

12  Ziegler's  Beitrage,  1899,  No.  26.  "  Virchow's  Arch.,  1920,  No.  227. 
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At^the  postmortem  the  tibiae  were  found  to  be  thick,  the  skin 
scarred  and  brown;  on  the  inner  side  grayish-red  subperiosteal 
granulation  tissue  in  small  holes  in  the  surface  of  the  bones,  other- 
wise is  hard  and  thick.  Skin  and  skeleton  elsewhere  showed  nothing 
abnormal. 

The  heart  was  a  little  large,  the  aorta  presented  a  few  small 
yellowish  spots  and  a  small  scar  between  the  arch  and  the  descend- 
ing part. 

There  was  bronchitis  and  double  bronchopneumonia;  bronchial 
nodes  calcareous. 

Spleen  weighed  220  grams;  adherent  to  diaphragm.  Liver  normal. 
Kidneys  showed  some  fatty  change;  bladder  normal;  right  testicle 
fibrous  throughout  and  contains  a  yellowish-white,  putty-like  mass 
as  large  as  a  pea;  in  the  left  testicle  is  a  yellowish-white  cord  con- 
taining a  small  concretion.    Digestive  tract  normal. 

In  the  left  temporal  fossa  was  a  reddish-brown  exudate,  and  under 
the  left  side  of  the  cerebellum.  The  right  hemisphere  seemed 
strongly  injected,  reddish,  while  the  left  was  pale.  Along  the  left 
Sylvian  artery  and  its  branches  were  small  yellowish-white  or 
yellowish-gray  fibrous  lines  and  spots.  Pia  arachnoid  adherent  over 
the  right  frontal  lobe;  the  cortex  here  was  peculiarly  reddish  violet 
in  color.    Pia  arachnoid  over  the  left  hemisphere  was  free. 

The  vessels  at  the  base  were  greatly  changed,  irregularly  thickened 
and  dilated  and  grayish-red  in  color.  These  changes  were  most 
marked  in  basilar  artery  and  in  Sylvian  arteries,  which  on  the  left 
side  showed  thrombosis. 

Nothing  abnormal  was  found  in  the  left  hemisphere  except  a 
small  softened  focus  between  the  caudate  nucleus  and  the  internal 
capsule  and  a  little  larger  focus  in  the  outer  part  of  the  lenticular 
nucleus.  The  right  hemisphere  was  hyperemic  and  free  from  other 
changes.  There  was  a  thin  veil-like  layer  around  the  medulla  and 
the  upper  part  of  the  cord;  cord  and  its  membranes  otherwise 
normal. 

Diagnosis.  Syphilitic  endarteritis  of  the  cerebral  arteries  with 
thrombosis  in  the  left  Sylvian  artery,  softening  in  the  left  caudate 
and  lenticular  nucleus;  meningo-encephalitis  over  the  right  frontal 
lobe,  the  left  temporal  lobe  and  medulla;  hyperemia  of  the  right 
hemisphere;  fibrous  and  caseous  syphilitic  orchitis;  syphilitic  peri- 
ostitis of  the  tibiie;  bronchitis  and  bronchopneumonia. 

Microscopically  the  walls  of  the  arteries  showed  an  extensive, 
somewhat  irregularly  distributed,  even  purely  nodular  inllanunatory 
process,  often  with  great  narrowing  of  the  lumen.  Tiie  adventitia 
was  always  the  seat  of  an  extensive  round-cell  infiltration  and  also 
in  places  of  connective-tissue  proliferation.  The  media  showed 
degeneration  of  the  nuisde  cells  and  of  the  elastic  layer  which  were 
broken  especially  the  internal  elastic  layer  underneath  foci  in  the 
intima  containing  giant  cells.     The  intima  showed  the  greatest 


HARBITZ:   UNKNOWN   FORMS   OF   ARTERITIS  263 

changes:  the  cells  had  proliferated  and  formed  compact  masses 
which  narrowed  the  lumen  and  even  formed  swellings  of  the  wall. 
In  places  there  was  complete  obliteration,  oftenest  due  to  secondary 
thrombosis.  Giant  cells,  single  and  in  masses,  with  peripheral 
nuclei  and  a  degenerated  center  were  found  oftenest  in  the  peri- 
pheral part  of  the  intimal  proliferation,  sometimes  forming  tubercle- 
like  nodules  or  miliary  gummas.  There  were  also  foci  with  a  great 
number  of  giant  cells.  A  characteristic  feature  was  numerous  newly 
formed  small  vessels  in  the  intima,  and  it  seemed  as  if  certain 
necrotic  foci  were  due  to  obliteration  of  small  vessels. 

Besides  the  lesion  in  the  arteries  there  were  inflammatory  changes 
in  the  membranes,  more  over  the  right  hemisphere  than  the  left, 
and  most  at  the  base,  but  present  also  over  the  medulla  and  the 
dorsal  cord.  The  infiltration  consisted  of  lymphocytes  and  some 
plasma  cells  and  was  directly  connected  with  the  changes  in  the 
adventitia,  being  often  very  marked  around  small  arteries  as  well 
as  veins,  along  which  the  infiltration  extended  into  the  cortex, 
which  especially  on  the  right  side  was  quite  hyperemic.  On  the 
inner  side  of  the  dura  over  the  left  temporal  lobe  was  round-cell 
infiltration  as  well  as  fresh  exudate. 

This  case  is  interesting  first  because  of  the  difficulty  in  the  way 
of  a  clinical  diagnosis  and  next  because  of  the  extent  and  nature 
of  the  lesions  in  the  brain,  leptomeningeal  and  vascular.  The 
endarteritis  is  remarkable  because  it  occurred  in  the  form  of  nodules 
in  the  region  of  the  left  Sylvian  artery  that  often  looked  like  aneu- 
rysms and  reminded  one  of  periarteritis  nodosa.  However,  taking 
the  case  as  a  whole,  there  can  be  no  question  that  it  concerned 
syphilis. 

The  numerous  giant  cells  in  the  granulation  tissue  in  the  walls  of 
the  smaller  arteries  with  degeneration  in  the  intima  and  media 
place  this  case  in  a  rather  unusual  group  of  gummous  endarteritis. 
Otherwise  the  endarteritis  seems  to  correspond  to  the  usual  descrip- 
tions. It  is  true  that  formerly  it  was  denied  that  giant  cells  occur 
in  syphilitic  vasculitis,  but  Wright^^  and  others  have  shown  con- 
clusively that  they  may  occur. 

The  microscopic  picture  excludes  periarteritis  nodosa,  but  it 
brings  to  mind  the  tuberculous  form  of  vascular  lesion,  but  no 
tubercle  bacilli  were  found— there  were  no  tuberculous  processes 
anyvN'here  else— and  inoculations  of  guinea-pigs  with  the  caseous 
material  from  the  testicle  had  no  effect. 

Case  VI.  — Syphilitic  Coronary  Arkritis  Resembling  Tubercu- 
losis (Figs.  7  to  9).  Some  years  ago  P^  studied  a  case  of  gummous 
syphilis  of  the  heart  in  a  man,  aged  thirty-eight  years,  who  had 
had  syphilis  fourteen  years  before  and  who  was  sick  for  four  days 

'*  Report  of  the  Massachusetts  General  Hospital,  1909. 
i»  Norsk,  magasin  f.  Lage^-idenskabeen,  1914. 


Fig.  7. — Extensive  syphilitic  endarteritis  with  necrosis  and  giant  cells. 


Fio,  S.Mjummatous  Area  in  the  heart  wall  with  neorosis  in  the  oenter. 
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with  dyspnea,  cyanosis  and  rapid  pulse.  Gummas  were  found, 
particularly  in  the  walls  of  the  right  ventricle  and  the  atrium, 
which  had  resulted  in  obliteration  of  the  superior  vena  cava.  There 
was  also  a  syphilitic  endarteritis  in  the  coronaries  and  a  circinu- 
scribed  gummous  process  in  the  pleura  and  adjacent  parts  of  the 
left  lung.  In  this  case  the  changes  in  the  walls  of  the  vessels  — 
necrosis,  giant  cells,  etc.— resembled  greatly  tuberculosis,  as  shown 
by  Figs.  7  to  9.^*^ 


Fig.  9. — Inflammatory  gummatous  process  in  the  heart  wall;  epithelioid  cells  and 
giant  cells.     The  appearance  in  Figs.  7,  8,  and  9  resemble  tuberculosis. 

Finally,  I  wish  to  give  a  brief  summary  of  a  typical  case  of  peri- 
arteritis nodosa.^^ 


1*  In  Norway  it  was  early  pointed  out  that  syphilis  may  be  the  cause  of  important 
diseases  in  the  internal  organs,  particularly  the  lirain,  the  heart  and  the  kidncj  s. 
Thus  Gjor  in  18.57  described  thirty  cases  of  cerebral  syphilis  early  in  life,  iiiclufiing 
cases  of  apoplexy,  hemoplegia  and  general  paralysis.  Furthermore,  E.  Wiiige  in  1863 
described  changes  in  the  internal  organs  in  syphilitics,  including  a  case  of  gummous 
aortitis  and  gummas  in  the  heart  with  aortic  aneurysm  and  a  case  of  gummous 
spinal  pachymeningitis.  But  it  was  particularly  G.  Heiberg  who  insisted  on  the 
importance  of  syphilis  in  vascular  diseases;  he  demonstrated  in  the  medical  society  in 
Christiania  (see  Transactions,  1876,  1877.  188Q)  numerous  specimens  of  syphilitic 
arteritis  and  aneurvsqis, 

J7  Ibid.,  1917, 
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Case  Y II. ~ Periarteritis  Nodosa  (Figs.  10  to  14).  The  patient 
Avas  a  man,  aged  twenty-two  years,  who  began  to  suffer  with  stab- 
bing pains  in  the  left  foot  in  April,  1916.  Later  he  noticed  that  the 
■left  foot,  which  was  tender,  felt  dead.  It  was  easy  for  him  to  stumble. 
In  the  middle  of  May  similar  pains  appeared  in  the  right  foot  and 
leg  and  the  condition  in  both  feet  became  worse,  at  the  same  time 
as  he  had  some  fever.  There  was  nothing  of  interest  in  the  family 
history  and  the  patient  himself  had  never  been  seriously  ill;  no 
syphilitic  infection.    The  cerebral  nerves  and  the  upper  extremities 


\ 


Vui.   10. — Heart  from  the  left  side  \viili  miinerous  nodulos  iin  Iho  small  arteries. 


were  not  involved.  The  lower  extremities  were  normal  in  position, 
rather  thin,  no  tremor,  no  rigidity,  rather  weak.  The  muscles  in 
the  legs  and  thigh  were  tender.  The  walk  was  somewhat  paretic 
and  he  could  not  walk  on  his  toes  or  sit  on  his  feet.  Wassermann 
reaction  negative.  In  November  palpitation  of  the  heart  appeared; 
the  pulse  was  frequent  with  a  pressure  of  1(>0;  later  dyspnea  appeared 
also  systolic  murmur.  The  urine  contained  albumin  and  casts. 
There  was  also  tenderness  in  the  epigastrium  with  vomiting  and  a 
slight  icterus.  In  December  edema  appeared  about  the  ankles  and 
scrotum,  also  diarrhea,  and  the  dyspnea  increased,  there  being  also 
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Fig.   11. — Arteries  from  the  omentum  with  numerous  small  nodules. 


Fig.  12. — Cross-section  of  the  coronary  branch,  showing  infiltration  of  the  intima 
with  calcareous  deposit,  partial  destruction  of  the  media  and  infiltration  of  adven- 
titia. 
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cough  with  bloody  expectoration.  The  edema  increased,  ascites 
developed,  the  vomiting  became  worse  and  the  vomited  matter 
contained  blood.     Death  occurred  in  January,  1917. 


Fig.   1.3. — Photomicrograph  of  the  artery  in  the  omentum.      X  150. 


Fia.    14.— Photomifrodraph  of  the  arterial  liranch  in  thi>  inuscli'  of  the  log.       X  "0. 


The  postmortem  examination  showed  altogether  normal  condi- 
tions in  the  brain  and  its  membranes;  the  arteries  at  the  base  showed 
no  changes. 
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The  heart  with  570  grams,  and  as  shown  in  Fig.  10,  the  coronaries, 
which  were  very  prominent,  showed  here  and  there  oval  grayish- 
white  nodules  up  to  the  size  of  a  hempseed,  most  numerous  along 
the  left  side  and  posteriorly.  In  the  muscles  were  peculiar  yellowish- 
white  spots  and  stripes  as  well  as  hemorrhagic  infiltration,  and  also 
fibrous  streaks.    The  heart  valves  were  normal. 

Lungs  and  pulmonary  arteries  were  normal;  hydrothorax.  The 
organs  of  the  neck  and  mouth  were  normal. 

There  was  some  ascites.  The  spleen  contained  an  anemic  infarct 
and  three  or  four  small  yellowish-white  spots.  The  liver  weighed 
1040  grams,  fatty  and  passively  congested.  The  vessels  on  the 
surface  appear  as  white,  thick  strings,  especially  marked  on  the 
anterior  surface  of  the  right  lobe. 

The  kidneys  weighed  310  grams;  on  the  surface  numerous  irregu- 
larly distributed  bluish-red,  slightly  depressed  infarct-like  areas; 
on  the  surface  the  vessels  were  more  prominent  than  usual  and 
thicker;  on  the  border  between  the  cortex  and  the  medulla  are  some 
grayish-white  nodular  prominences. 

Adrenals  and  pancreas  normal. 

On  the  surface  of  the  stomach  the  arteries  are  distinct  and  here 
and  there  are  pinhead-sized  nodules  on  the  smaller  branches.  In 
the  mucosa  of  the  smaller  curvature  near  the  pylorus  is  a  small 
ulcer  and  near  it  is  a  small  nodule  on  a  little  arterial  branch.  There 
is  a  hemorrhagic  erosion  in  the  fundus.  In  the  ileum  the  membrane 
is  hemorrhagic,  the  follicles  prominent;  the  large  intestine  showed 
a  swollen  lining  with  hemorrhagic  infiltration  and  necrosis  here  and 
there. 

The  arteries  in  the  omentum  are  nodular  throughout. 

The  aorta  is  a  little  uneven  and  thick  along  the  posterior  wall; 
this  is  also  true  of  the  iliacs,  but  the  large  abdominal  arteries  are 
normal. 

The  spinal  cord  seems  normal,  also  the  vagus,  phrenic,  brachial, 
ulnar  and  sciatic  nerves,  but  there  was  some  edema  and  small  hem- 
orrhages in  the  connective  tissue  and  muscles  about  the  latter  three 
nerves. 

The  microscopic  examination  of  the  smaller  arteries  in  the  omen- 
tum, the  stomach,  the  heart,  the  kidneys  and  the  spleen  showed 
marked  swelling  of  the  media  and  intima  in  places,  due  principally 
to  a  hyaline  degeneration  of  the  connective  tissue,  in  which  were 
only  few  fibroblasts  and  here  and  there  some  calcareous  infiltration. 
The  change  was  most  marked  in  the  intima.  In  the  media  the 
muscle  fibers  and  elastic  layers  were  degenerated  but  not  necessarily 
all  around  the  lumen.  The  thickening  led  to  narrowing  and  even 
complete  obliteration  of  the  lumen  and  also  irregular  nodules, 
so-called  aneurysms,  which  were  solid.  These  changes  were  most 
marked  in  the  arteries  of  the  heart  and  kidneys.  In  the  adventitia 
there  were  only  slight  cellular  infiltrations.    Similar  changes  were 
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found  in  the  small  branches  of  the  popliteal,  in  the  branches  of  the 
brachial  plexus  and  in  the  median  and  sciatic  nerves  with  surround- 
ing muscle  tissue,  and  in  this  case  there  was  also  considerable  infil- 
tration in  the  connective  tissue  around  the  arteries  and  in  the  nerves, 
mostly  of  lymphoc>i;es. 

In  the  heart  muscles  was  infiltration  of  the  lymphocytes,  increased 
in  fibrous  tissue,  and  degeneration  with  fragmentation  of  the  muscle 
fibers  with  calcareous  dust  in  places.  In  the  kidneys  degenerative 
and  inflammatory  changes  as  well  as  infarcts  were  present  in  addi- 
tion to  the  arterial  changes. 

In  the  other  organs  there  were  no  special  microscopic  changes 
other  than  those  indicated  by  the  naked-eye  examination. 

Summarizing  the  changes  it  may  be  noted  that  the  smaller  arteries 
in  the  heart,  the  kidneys,  the  stomach,  the  intestine,  the  omentum 
and  in  certain  muscles  and  nerves  were  the  seat  of  a  productive 
inflammatory  process,  particularly  in  the  media  and  intima;  in 
the  arteries  in  the  muscles  and  nerves  there  was  also  an  exudative 
process,  particularly  in  the  adventitia. 

Periarteritis  nodosa  presents  different  clinical  forms  according 
as  different  organs  are  involved.  It  begins  usually  acutely  in  pre- 
viously well  persons  and  attacks  mostly  young  and  strong  men 
between  twenty  and  forty  years  of  age,  the  first  symptoms  as  in 
this  case  being  indefinite  pains  in  the  muscles  of  the  trunk  as  well 
as  of  the  extremities  and  in  the  joints  with  fever;  there  may  be 
edema  and  changes  in  the  skin  with  disturbances  in  sensibility, 
paresis,  exliaustion  and  weakness,  the  pulse  often  being  very  fre- 
quent and  irregular.  Death  usually  occurs  after  some  weeks  up  to 
six  or  eight  months  after  increasing  weakness,  dyspnea,  renal  and 
digestive  disturbances  as  well  as  cardiac  troubles.  Death  has  been 
observed  as  early  as  ten  days  from  the  beginning  and  as  late  as  after 
one  or  two  years.  The  most  common  form  is  the  muscle-nerve 
type,  to  which  the  case  I  have  described  belongs.  In  other  cases 
the  principal  symptom  may  be  renal  or  gastro-intestinal  or  cardiac; 
other  organs,  e.  g.,  the  skin,  may  be  especially  involved,  but  as  before 
stated  the  brain  is  rarely  affected.  The  disease  appears  to  be  curable 
—four  such  cases  have  been  described— and  it  may  well  be  that 
more  instances  of  recovery  of  mild  or  abortive  forms  will  be  recog- 
nized as  the  disease  becomes  better  known.  Most  of  the  cases— 
between  sixty  and  seventy  in  all— have  been  described  in  (German 
literature  and  only  remarkably  few  in  the  English  and  American. 

The  primary  anatomical  changes  are  in  the  small  and  medium- 
sized  arteries  in  the  heart,  kidneys,  digestive  tract,  etc.,  wiiere  they 
give  rise  to  the  very  characteristic  oval  grayish-white,  usually  firm 
aneurysm-like  nodules  in  linear  arrangement  on  the  small  arteries. 
The  lumen  is  usually  narrowed,  but  true  aneurysms  have  been 
observed.  The  large  arteries,  as  a  rule,  are  not  involved.  The 
narrowing  and  thrombosis  of  the  arteries  form  the  basis  for  the 
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other  anatomical  changes  as  well  as  the  clinical  phenomena;  necroses 
and  degenerations,  hemorrhages  and  hemorrhagic  infiltrations. 

]\Iicroscopically  the  inflammatory  changes  in  the  arteries  appear 
to  be  infectious.  There  is  no  agreement  as  to  whether  the  changes 
develop  first  in  the  media  or  adventitia,  although  many  believe 
that  the  media  is  first  involved,  fibrinous  exudation  and  edema  with 
degenerative  and  necrotic  changes  in  the  muscles  fibers  and  elastic 
tissue,  together  with  round-cell  infiltration  preceding  the  formation 
of  connective  tissue.  By  some  the  primary  lesion  is  believed  to 
be  a  periarteritis  which  extends  into  the  media  and  involves  the 
intima  in  proliferation.  When  the  changes  are  acute  true  aneurysms 
may  form. 

Such  in  brief  appears  this  disease  of  the  arteries.  It  has  many 
things  in  common  with  the  so-called  syphilitic  endarteritis,  but 
there  are  also  differences.  As  emphasized  by  Guldner,^*  the  pres- 
ence of  spirochete  and  a  positive  Wassermann  reaction  would 
establish  the  diagnosis  of  syphilis,  which  frequently  involves  the 
cerebral  arteries  while  periarteritis  nodosa  rarely  occurs  in  the  brain ; 
in  syphilis  the  intima  is  first  involved,  whereas  in  periarteritis  the 
media  or  the  adventitia;  in  syphilis  gummatous  changes  and  giant- 
cell  formation  occur  while  the  latter  is  rare  in  periarteritis  nodosa; 
and  finally  in  the  syphilitic  endarteritis  the  elastic  membranes  are 
split  apart  and  new  elastic  tissue  may  be  formed,  but  there  is  no 
such  fracturing  of  the  elastic  layers  as  in  periarteritis.  Spiro'^ 
points  out  that  the  infiltration  in  periarteritis  regularly  contains 
polymorphonuclear  leukocytes,  which  are  absent  in  sx'philitic 
endarteritis,  and  the  vessel  wall  is  attacked  only  partially  in  peri- 
arteritis, whereas  in  syphilis  the  process  usually  extends  all  around 
the  vessel.  It  should  be  noted  that  in  syphilitic  endarteritis  the 
intima  may  be  attacked  secondarily;  that  the  giant-cell  formation 
is  rather  unusual  in  both  these  forms  of  arterial  disease,  although 
more  so  in  periarteritis  nodosa;  and  the  necrosis  in  periarteritis 
nodosa  may  be  quite  considerable  even  though  large  gummatous 
areas  do  not  form.  There  seems  to  be  no  absolutely  distinctive 
difference  between  these  two  diseases  of  the  arteries,  and  conse- 
quently it  is  not  difficult  to  miderstand  that  they  may  be  confused. 
Verse ^°  has  advanced  the  opinion  that  they  may  be  identical  because 
they  have  so  many  things  in  common;  thus  aneurysms  may  develop 
in  syphilitic  endarteritis  and  necroses  are  present  in  both  processes 
as  well  as  giant-cell  formation,  and  he  suggests  that  periarteritis 
nodosa  may  be  a  special  form  of  arterial  syphilis  affecting  small 
and  medium-sized  arteries— but  if  only  a  few  of  the  cases  of  peri- 
arteritis nodosa  has  syphilitic  infection  been  definitely  demonstrated 
and,  as  a  rule  there  is  no  history  of  syphilis  and  the  Wassermann 

'8  Virchow's  Arch.,  1915,  No.  219. 

i»  Ibid.,  1920,  No.  227. 

2"  Ziegler's  Beitrage,  1907,  No.  40. 
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reaction  is  negative.  AMiile  it  is  true  that  the  lesions  in  these  two 
diseases  in  many  respects  corresponds  in  particular  details,  the 
complete  anatomical  picture  seems  to  me  to  indicate  that  it  concerns 
two  distinct  diseases. 

Certain  writers  hold  that  periarteritis  nodosa  is  not  a  distinct 
entity  because  no  specific  virus  as  yet  has  been  demonstrated  and 
because  various  pyogenic  microbes  have  been  found  in  some  of  the 
cases  (staphylococci,  streptococci;)  it  is  also  pointed  out  that  preced- 
ing infections  such  as  angina,  typhoid  fever,  diphtheria  and  acute 
rheumatism  may  be  regarded  as  predisposing,  in  some  cases  at  least, 
to  the  development  of  periarteritis  nodosa.  It  is  true,  as  discussed 
in  the  earlier  part  of  this  article,  that  arteritis  occurs  in  different 
forms  of  infection,  but  at  present  the  view  that  the  disease  is  not 
specific  may  be  regarded  as  merely  h^'pothetical.  To  me  it  seems 
most  reasonable  to  regard  periarteritis  nodosa  as  a  definite  disease 
due  to  a  distinct  virus.  While  the  clinical  picture  may  be  variable, 
depending  on  the  distribution  of  the  lesions  of  the  arteries,  the  lesion 
itself  is  quite  characteristic  enough  to  warrant  the  belief  that  it 
concerns  a  specific  disease.  Recently,  v.  Haun-^  by  inoculation  of 
the  blood  of  a  patient  with  periarteritis  nodosa  claims  to  have 
jiroduced  the  disease  in  guinea-pigs,  but  of  course  further  investiga- 
tion is  required. 

In  conclusion  I  would  point  out  that  forms  of  true  arteritis  occur 
more  frequently  than  usually  believed,  that  they  apparently  differ 
etiologically,  and  that  they  present  anatomical  appearances  that 
make  the  differential  diagnosis  difficult,  this  being  ])articularly  true 
of  the  vascular  changes  in  syphilis,  periarteritis  nodosa  and  also  in 
tuberculosis. 


POSTOPERATIVE  DIETOTHERAPY.^ 
By  Warren  T.  Vaughan,  M.D., 
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RICHMOND,    XA. 

Prior  to  the  middle  of  the  nineteenth  century  the  dietetic  treat- 
ment of  most  acute  disease  conditions  consisted  in  virtual  starvation. 
Graves,  in  1S4S,  first  insisted  that  a  fever  patient  should  be  fed. 
Today  clinicians  are  in  accord  regarding  the  dietary  treatment  of 
febrile  conditions.    The  high  calorie  treatment  of  typhoid  fever  is  a 

"   Vin-how's  Arrh.,  lOL'O,  No.  227. 
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more  recent  development,  but  its  value  has  been  demonstrated 
beyond  cavil.  ]\Iany  a  case  so  treated  has  on  convalescence  weighed 
as  much  as  he  had  before  the  onset  of  his  illness,  and  the  frequency 
of  complications  has  been  diminished.  In  the  treatment  of  lobar 
pnemnonia  little  attention  was  formerly  paid  to  dietary  regimen. 
This  is  a  limited  disease,  usually  of  one  week  or  of  ten  days'  duration. 
Physicians  believed  that  for  this  period  the  patient  could  do  well 
on  any  diet,  provided  it  was  light  enough,  and  as  a  result  it  usually 
consisted  in  liquids  of  low  food  value.  But  pneumonia  often,  by 
developing  complications,  becomes  a  protracted  disease.  In  this 
case  the  diet  becomes  most  important,  and  those  individuals  who 
have  been  practically  starved  throughout  the  first  week  must  con- 
tinue the  fight  at  a  handicap.  In  the  more  modern  treatment  every 
pneumonia  patient  is  considered  as  potentially  a  chronic,  wasting 
case. 

The  surgeon  notoriously  pays  less  attention  to  dietary  treatment 
than  does  the  internist.  In  many  surgical  clinics  postoperative 
treatment  still  consists  in  partial  starvation.  The  desire  to  prevent 
nausea  and  vomiting  results  in  undue  caution.  We  do  not  imply 
that  an  individual  whose  stomach  is  upset  should  be  fed,  but  would 
emphasize  that  food  should  not  be  withheld  for  several  days  after 
the  acute  gastric  symptoms  have  subsided.  A  certain  number  of 
surgical  cases  develop  complications  requiring  prolonged  treatment. 
Just  as  in  pneimionia  it  is  essential  that  every  case  be  treated  as 
potentially  of  long  dm-ation.  Xo  harm  will  be  done  to  those  who 
recover  rapidly,  and  the  precaution  may  be  life-saving  to  those  who 
are  so  unfortunate  as  to  develop  mitoward  sequelae. 

It  is  our  intention  to  discuss  in  this  paper  only  the  general  dietary 
management  of  postoperative  cases  without  reference  to  those 
instances  in  which  the  presence  of  complicating  medical  conditions 
or  operations  on  digestive  organs  call  for  special  methods.  The 
latter  group  is  of  great  importance  and  merits  intensiAe  discussion, 
but  time  permits  reference  only  to  general  dietary  principles  in 
surgery. 

The  treatment  of  operative  cases  begins  before  operation.  It  is 
frequently  advisable  to  keep  the  patient  in  bed  for  some  days  prior 
to  operation,  in  order  to  build  up  the  general  resistance.  A  light, 
highly  nourishing  diet  relatively  rich  in  carbohydrates  may  be  given 
up  through  the  day  preceding  operation. 

The  importance  of  a  liberal  fluid  intake  before  operation  caimot 
be  overemphasized.  Recent  studies  in  the  causation  of  shock  bring 
out  the  important  role  played  by  the  fluid  content  of  the  blood. 
The  symptoms  of  shock  are  due  to  a  deficient  amount  of  circulating 
fluid  in  the  bloodvessels.  In  midly  shocked  individuals  this  defi- 
ciency follows  a  draining  of  blood  into  abnormally  dilated  capillary 
beds,  while  in  severe  shock  there  is  added  a  loss  of  fluid  by  transu- 
dation out  of  the  vessels  into  the  tissues,  due  to  an  abnormal  per- 
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meability  of  damaged  capillary  endothelium.  The  prevention  of 
shock  depends  in  part  at  least  on  the  maintenance  of  a  normal  blood 
volume.  The  practice  still  occasionally  in  vogue  of  withholding 
fluids  for  some  hours  previous  to  operation  results  in  preliminary 
dehydration  and  renders  the  body  less  able  to  combat  shock  when 
it  occurs. 

Following  operation  the  patient  usually  receives  nothing  by  mouth 
during  the  first  twenty-four  hours.  During  this  period  the  stomach 
is  usually  upset  and  there  is  a  strong  tendency  to  nausea  and  vomit- 
ing. If  these  symptoms  are  absent  there  is  no  reason  for  protracted 
withholding  of  food.  The  administration  of  fairly  abundant  fluids 
before  operation  frequently  lessens  the  tendenc}'  to  nausea  and 
vomiting.  Another  precautuon  which  is  frequently  successful  is 
that  of  washing  out  the  stomach  while  the  patient  is  still  under  the 
influence  of  the  anesthetic.  As  soon  as  the  stomach  will  tolerate 
ingested  material  fluids  may  be  administered.  It  is  best  first  to  try 
out  the  patient  with  water  or  with  weak  tea,  or  if  stimulation  is 
necessary,  strong  coffee.  Usually  by  the  second  day  the  patient  is 
in  condition  to  take  liquid  noiu-ishment.  Sometimes  this  occm-s 
sooner. 

The  liquid  dietary  used  in  most  surgical  clinics,  and  also  in  many 
even  of  the  more  progressive  medical  clinics,  is  based  upon  two 
essential  food  substances:  milk  and  raw  eggs  in  the  form  of  egg- 
white,  albumen  water  or  eggnog.  Milk  is  frequently  contraindi- 
cated  in  postoperative  conditions  because  of  the  tendency  to  dis- 
tention, and  therefore  albumen  water  is  often  the  chief  constituent 
of  liquid  diets.  Scarcely  any  food  substance  is  less  fitted  to  be  the 
principal  article  of  diet  than  is  uncooked  egg-white. 

The  popularity  of  this  article  in  treatment  arose  from  the  classical 
work  of  Beaumont,  who  found  that  raw  egg-white  left  the  stomach 
more  rapidly  than  did  any  other  food,  and  concluded  that  it  was 
more  rapidly  digested.  Little  attention  has  been  paid  to  more 
recent  work  demonstrating  that  this  rapid  emptying  occurs  because 
raw  egg-white  is  not  digested  at  all  in  the  stomach. 

Bateman  has  summarized  the  evidence  in  support  of  this  state- 
ment. The  outstanding  facts  are  as  follows :  Raw  egg-white  has  but 
feeble  ability  to  stimulate  the  flow  of  gastric  juice.  It  is  actually 
no  more  powerful  than  a  similar  amount  of  water.  Cooked  egg- 
white,  on  the  contrary,  causes  the  production  of  an  abundant  gas- 
tric secretion  and  unites  rapidly  with  the  hydrochloric  acid.  The 
raw  untreated  substance  possesses  an  antibody  which  resists  the 
action  of  pepsin.  Not  only  is  it  resistant  to  digestion  in  the  stomach, 
but  it  has  also  an  antitryptic  action.  It  calls  forth  no  increased 
secretion  of  bile.  After  having  passed  the  stomach  it  is  but  })oorly 
digested  in  the  intestines.  Native  egg-white  when  fed  with  other 
easily  digestible  proteins  prevents  the  digestion  and  absorption  of 
the  latter.    This  has  been  proved  by  numerous  investigators.    Bate- 
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man  suggests  as  an  explanation  that  the  colloidal  egg-white  absorbs 
the  trypsin,  thus  diminishing  its  activity  in  much  the  same  way  as 
does  charcoal. 

Administered  by  mouth,  raw  egg-white  produces  diarrhea  and 
sometimes  vomiting  in  dogs.  This  has  been  produced  by  as  small 
an  amount  as  the  whites  of  two  eggs.  Diarrhea  has  also  been  pro- 
duced in  numerous  cases  in  man  even  after  as  small  a  quantity  as 
the  whites  of  fom-  eggs.  Mendel  and  Louis  have  shown  that  after 
the  ingestion  of  small  amounts  of  native  egg-white  the  latter  could 
be  recovered  unchanged  from  the  stools.  In  experimental  work  it 
made  little  difference  whether  the  raw  food  was  eaten  alone  or  with 
other  foods.  In  the  latter  case  diarrhea  was  later  in  appearing. 
Substances  added  to  the  diet  which  stimulate  the  flow  of  gastric 
juice  do  not  aid  in  the  digestion  of  egg-white.  In  man  from  30  to 
50  per  cent  of  egg-white  is  completely  lost  as  such  in  the  feces. 

Cooked  egg-white  produces  none  of  these  symptoms,  and  when  fed 
even  in  large  amounts  90  per  cent  of  it  is  utilized.  It  is  only  neces- 
sary to  produce  coagulation.  Coagulation  is  complete  with  a 
resultant  jelly-like  mixture  if  the  temperature  is  raised  to  70°. 
Heating  to  a  higher  point  and  cooking  more  thoroughly  in  no  way 
impairs  the  digestibility. 

Experiments  on  man  consisting  of  the  feeding  of  raw  egg  or  egg- 
white  produced,  as  a  rule,  either  diarrhea  or  flatulence,  or  both. 
This  sometimes  occurred  with  as  small  an  amount  as  the  whites  of 
four  eggs  daily.  The  beating  of  eggs  into  a  froth  made  little  differ- 
ence in  the  result. 

Hamburger  and  Cramer  claim  that  albuminuria  follows  the  inges- 
tion by  man  of  large  amounts  of  beaten  egg-white.  Stokvis  believes 
that  raw  egg-white  taken  in  quantity  is  absorbed  and  undigested 
and  excreted  in  the  urine,  thereby  damaging  the  renal  epithelium. 
Quite  recently  ^^an  Alstyne  has  shown  that  raw  egg-white  taken  into 
the  alimentary  tract  may  enter  the  circulation  and  be  excreted 
through  the  urine. 

In  spite  of  the  foregoing  facts  one  may  find  on  perusal  of  current 
books  on  dietetics  that  raw  egg-white  is  still  extensively  recom- 
mended as  an  excellent  nourishing  food  for  invalids. 

We  may  sum  up  the  case  against  imcooked  egg  albumen  in  sa>'ing: 
(1)  That  it  is  very  poorly  digested  and  absorbed;  (2)  that  as  high 
as  50  per  cent  is  lost  in  the  feces;  (3)  that  it  tends  to  produce  gastro- 
intestinal upsets;  (4)  that  at  times  it  appears  to  produce  an  albumin- 
uria, a  condition  certainly  not  to  be  desired  in  postoperative  cases 
in  which  the  kidneys  already  are  o\erworked,  as  evidenced  by  the 
frequency  of  albuminuria  following  general  anesthetization.  All 
of  these  disadvantages  are  eliminated  by  the  simple  process  of  coagu- 
lation. 

While  egg-white  is  principally  protein  the  preponderating  element 
in  the  food  of  postoperative  cases  should  be  carbohydrate.    During 
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operation  the  metabolism  is  usually  increased  and  the  reserve 
supply  of  carbohydrate  in  the  body  is  to  some  extent  depleted. 
Carbohydrate  should  now  be  administered  to  furnish  additional 
energy  and  to  protect  the  patient's  own  body  protein.  If  protein 
alone  is  given  the  basal  metabolism  increases  as  a  result  of  the  specific 
dynamic  action  of  protein.  Protein  so  stimulates  the  metabolism 
that  the  rate  of  heat  formation  in  the  body  is  accelerated.  Sugars 
and  fats  have  a  similar  dynamic  action,  but  to  a  much  less  marked 
degree. 

]\Iost  patients  after  undergoing  an  operation  and  postoperative 
treatment  leave  the  hospital  weighing  decidedly  less  than  upon 
entry.  It  seems  reasonable  to  hope  that  under  proper  dietary  care 
these  patients  may  do  equally  well  as  those  treated  by  high  calorie, 
high  carbohydrate  diets  in  t}"phoid  fever,  and  that  individuals  may 
leave  the  hospitals  weighing  as  much  as  or  more  than  upon  entrance. 
If  this  is  to  be  attained  it  can  best  be  done  by  feeding  diets  of  rela- 
tively high  caloric  value  and  relatively  high  in  carbohydrates. 

It  is  nevertheless  essential  that  sufficient  protein  be  administered 
to  repair  the  waste  and  loss  of  protein  from  the  body  tissues.  Chit- 
tenden has  shown  that  with  slightly  less  than  1  gram  of  protein  per 
kilogram  of  body  weight  the  amino-acid  requirements  of  the  tissues 
will  be  safely  met.  The  average  adult  individual  weighs  about 
70  kilograms.  With  1  gram  of  protein  necessary  per  kilogram  of 
body  weight  the  daily  diet  should  then  contain  approximately  70 
grams  of  protein.  This  will  contribute  about  280  calories  to  the 
daily  requirement,  and  we  must  rely  upon  carbohydrates  and  fat 
for  the  balance.  It  makes  little  difference  which  of  these  two  latter 
substances  preponderates  as  long  as  the  fat  does  not  furnish  more 
than  90  per  cent  of  the  non-protein  calories.  In  view  of  the  ten- 
dency to  acidosis  in  postoperative  cases,  as  indicated  by  the  pres- 
ence of  acetone  in  the  lu-ine,  it  would  appear  more  rational  to  utilize 
carbohydrates  in  preference  to  fats. 

To  retiu-n  to  a  discussion  of  the  protein  it  is  important  to  note 
that  recent  researches  have  shown  that  difterent  proteins  vary 
greatly  in  their  ability  to  maintain  nitrogenous  equilibrium.  This 
is  because  certain  ones,  such  as  those  from  cereals,  are  deficient  in 
one  or  more  of  the  essential  amino-acids.  \'an  Slyke  remarks  that 
a  man  who  might  be  kept  in  equilibrium  on  4  grams  of  nitrogen  per 
day  in  the  form  of  beef,  milk  or  eggs  would  require  S  grams  as  bread 
or  potatoes  and  16  grams  as  beans.  Thus  it  would  appear  advisable 
when  we  are  giving  proteins  to  give  those  of  higher  value,  such  as 
meat  or  meat  derivatives,  milk,  eggs  and  fisji.  We  must  ditleren- 
tiate  between  proteins  of  good  quality  and  those  of  poor  quality. 

It  is  not  enough  that  a  diet  possesses  sufficient  calories  and  is 
composed  of  the  right  proportion  of  foodstuffs.  Sufficient  vitainines 
must  be  |)resent.  The  food  must  be  palatable.  TIutc  must  be 
sufficient  variation  so  that  the  diet  will  not  become  irksome.  The 
food  must  be  so  prepared  that  it  is  easily  digested  and  absorbed. 
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The  physical  texture  and  the  fineness  of  division  are  factors 
worthy  of  consideration.  In  general  the  more  finely  di\ided  the 
food  the  more  rapidly  does  the  digestive  juice  penetrate  and  the 
more  rapidly  does  digestion  take  place.  Indigestible  solids  not 
only  act  as  stimulants  to  peristalsis  but  apparently  actually  retard 
normal  absorption.  The  method  of  cooking  is  important.  Fried 
substances  are  covered  by  a  layer  of  material  which  the  gastric 
juice  can  neither  readily  dissolve  nor  penetrate. 

If  the  diet  contains  a  fairly  abundant  proportion  of  milk  and  of 
eggs  whose  albumen  has  been  coagulated  there  is  little  danger  of 
deficiency  in  vitamines,  either  in  the  fat-soluble  A  or  in  the  water- 
soluble  B. 

DIET  NO.   I.  — FEEDINGS  EVERY  TWO  HOURS. 


Time. 

Amount. 

Protein, 
grams. 

Fat, 
grams. 

Carbo- 
hydrate, 
grams. 

Calories. 

7  a.m. 

Hot  milk 

200 

cc 

6.6 

8.0 

10.0 

138.40 

9  a.m. 

Oatmeal  gruel 

100 

CO 

With  milk 

100 

cc 

4.5 

4.4 

11.3 

102.80 

Coffee  with  cream 

1     25 

cc 

With  cane  sugar 

8 

gm. 

0.55 

10.0 

8.75 

127.2 

11  a.m. 

Orange  juice 
Lemon  juice 
Lactose 

1     50 
25 
50 

cc 
cc 

gm. 

Water 

150 

cc 

0.4 

0.1 

58.25 

2.35.5 

1  p.m. 

Chicken  broth 

1  150 

cc 

5.4 

0.5 

2.25 

35.10 

Cocoa 

5 

gm. 

^ 

With  lactose 

30 

gm. 

With  cream 

50 

cc 

With  milk 

100 

cc 

5.48 

25.44 

38.38 

404.40 

3  p.m. 

Buttermilk 

200 

cc 

6.0 

1.0 

9.58 

71.32 

5  p.m. 

Grape  juice 

125 

cc 

With  lactose 

25 

gm. 

31.25 

125.00 

7  p.m. 

Cream  of  tomato  soup 

150 

cc 

10.65 

42.64 

41.05 

590.56 

Soft-cooked  egg 

50 

gm. 

5.95 

4.65 

65.55 

9  p.m. 

Hot  milk 

150 

cc 

4.95 

6.0 

7.50 

103 . 80 

50.48   102.93   212.06   1099.73 


Time. 


From  the  kitchen. 


Amount. 


From  the  floor. 


7  a.m. 
9  a.m. 


11  a.m. 
1  p.m. 
3  p.m. 
5  p.m. 

7  p.m. 
9  p.m. 


Oatmeal  gruel  w-ith  milk 
Coffee   with    cream    and 
sugar 


Chicken  broth 


Cream  soup 
Soft-cooked  egg 


1  ser\'ing 
1  cup 


1  bowl 


1  bowl 
1  egg 


Hot  milk 

Orangeade  with  lactose 
Buttermilk 


Grape  juice  with  lactose. 
Hot  milk 


1  gla.ss. 

1  glass. 
1  glass. 


1  glass. 
1  cup. 
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Palatability  depends  (1)  on  variation  and  (2)  on  the  type  of  food 
administered.  Only  two  food  substances  are  naturally  appetizing 
and  do  not  require  seasoning.  These  are  animal  foods  and  fruits. 
The  use  of  fruit  juices  for  increasing  palatability  is  well  kno^Ti. 
The  addition  of  meat  extracts  for  the  same  purpose  may  be  employed. 

The  accompanying  tables  are  examples  of  postoperative  dietaries 
in  use  at  St.  Elizabeth's  Hospital,  Richmond,  Va.  They  are  made 
up  on  a  basis  of  2000  calories  with  a  protein  intake  slightly  below 
1  gram  per  kilogram  of  average  body  weight.  It  has  been  amply 
demonstrated  by  various  workers,  and  particularly  in  reports  from 
the  Nutrition  Laboratory  of  Copenhagen,  that  for  limited  periods 

DIET  NO.    II.  — FEEDINGS   EVERY  TWO  HOURS. 


Carbohy- 

Time. 

Protein, 

Fat, 

drate, 

Calories. 

Amount. 

grams. 

grams. 

grams. 

7  a.m. 

Chicken  broth 

100  cc 

3.6 

0.1 

1.5 

21.30 

9  a.m. 

Soft-cooked  egg 

50  gm. 

5.95 

4.65 

65 .  65 

Oatmeal  gruel 

100  cc 

1.2 

0.4 

6.3 

33.60 

Coffee  with  cream 

25  cc 

and  sugar  (cane) 

8  gm. 

0.55 

10.0 

8.75 

127.20 

11  a.m. 

Grape  juice 

150  cc 

37.50 

150.0 

1  p.m. 

Cream  of  green  pea  soup 
Orange  juice 

W'ith  lemon  juice 

With  lactose 

200  cc 
50  cc 
25  cc 
50  gm. 

15.56 

56.88 

88.04 

806.32 

W' ith  water 

150  cc 

0.4 

0.4 

58.25 

235.80 

3  p.m. 

Beef  juice 

100  cc 

4.90 

0.60 

25.0 

5  p.m. 

Malted  milk 
With  cocoa 

12  gm. 
5  gm. 

With  lactose 

25  gm. 

4.13 

4.30 

4.01 

191.26 

Soft  poached  egg 

50  gm. 

5.95 

4.65 

65.65 

7  p.m. 

Boiled  custard 

100  gm. 

6.27 

6.32 

31.35 

207.36 

9  p.m. 

Barley  water 

200  cc 

0.52 

0.11 

3.64 

17.63 

49.03 

88.11 

239.34 

1946.47 

Time. 


From  the  kitchen. 


Amount. 


From  the  floor. 


Amount. 


7  a.m. 
9  a.m. 


11  a.m. 
1  p.m. 

3  p.m. 
5  p.m. 

7  p.m. 
9  p.m 


Oatmeal  gruel  i  1  serving 

Soft-cooked  egg  1  egg 

Coffee  with   sugar  and    1  cup 
cream 


Cream  soup 
Orangeade 


1  bowl 
1  glass 


Chocolate  malted  milk 
Soft  poached  ctiii 
Boiled  custard 


1  gla.ss 
1  egg 
1  cuji 


Chicken  broth 


drape  juice 


Mcef  juice 


H:irl<"v  water 


1  cup. 

1  glass. 
1  cup. 

1  cup. 
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of  time  the  reduction  of  protein  intake  to  as  Ioav  as  29  grams  per 
day  is  without  deleterious  effects.  This  is  particularly  true  if  the 
proteins  are  of  "good  quality"  and  if  the  patient  is  at  rest  in  bed. 
The  caloric  intake  is  slightly  in  excess  of  that  usually  estimated 
as  required  by  an  individual  at  rest  in  bed  and  therefore  provides 
for  a  slight  gain  in  weight.  The  diets  are  all  relatively  high  in 
carbohydrates. 

DIET   NO.   III.  — FEEDINGS  EVERY  TWO  HOURS. 


Time. 

A^«.,„f        Protein,          Fat, 
Amount.       ^^^^^^         ^^^^^ 

Carbo- 
drate, 
grams. 

Calories. 

7  a.m. 

Orange  juice 
Lemon  juice 
Lactose 

100  cc 
15  cc 
15  gm. 

0.8 

0.2 

28.07 

117.28 

9  a.m. 

Cream  toast 
With  milk 
With  butter 

30  gm. 
100  cc 
1  oz. 

With  flour 

1  oz. 

7.78 

12.49 

7.45 

173.33 

Poached  egg 

50  gm. 

5.95 

4.65 

65.65 

11  a.m. 

C^hicken  broth 

100  cc 

With  cracker 

10  gm. 

4.58 

1.01 

8.81 

62 .  65 

1  p.m. 

Cream  of  pea  soup 

200  cc 

15.56 

56.88 

58.04 

806.35 

.3  p.m. 

Oatmeal  gruel  with  milk 

100  cc 

8.72 

8.10 

21.83 

195.10 

5  p.m. 

Poached  egg  on  toast 
Butter 

20  gm. 
10  cc 

7.87 

13.39 

10.54 

194.15 

7  p.m. 

Baked  custard 

100  gm. 

7.60 

6.65 

12.50 

140.25 

9  p.m. 

Malted  milk 
With  cocoa 

12  gm. 
5  gm. 

With  lacto.so 

25  gm. 

10.39 

11.56 

48.07 

237.88 

69.25 

114.93 

195.93 

2092.81 

Time. 

From  the  kitchen. 

Amount.                  From  the  fl< 

)or. 

Amount. 

Orangeade  with 

lactose 

1  glass. 

9  a.m. 

Cream  toast 
Poached  egg 

1  serving 
1  egg 

11  a.m. 

Chicken       brot 

1       with 

1  glass. 

cracker 

1  p.m. 

Cream  soup 

1  bowl        1 

3  p.m. 

Oatmeal  gruel  with  milk 

1  ser\'ing    ' 

5  p.m. 

Poached    egg    on    toast 
with  butter 

1  serNnng 

7  p.m. 

Baked  cu.'stard 

1  ser\'ing 

9  p.m. 

Chocolate  m.iltf 

d  milk 

1  glass. 

Diet  No.  I  is  usually  the  first  administered  and  should  be'given 
as  soon  after  operation  as  the  patient's  condition  safely  permits. 
It  corresponds  to  the  so-called  liquid  diet,  although  there  are 
included  in  it  such  non-liquids  as  strained  oatmeal  gruel  and  a 
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soft-cooked  egg.  Diet  No.  II  is  used  iiiterchangebly  with  the  former 
and  is  particularly  useful  in  those  cases  with  milk  intolerance  or 
with  a  tendency  to  abdominal  distention.  Diet  No.  Ill  follows 
Diet  No.  I  or  No.  II  usually  by  about  two  days.  When  it  is  found 
that  the  patient  tolerates  the  first  diet  well  he  may  rapidly  be 
changed  to  the  third.  In  this  the  feedings  are  alternated,  liquid 
and  semisolid.  After  an  additional  day  or  two,  or  as  long  as  is 
necessary  in  each  individual  case,  Diet  No.  IV  is  given,  consisting 
of  semisolid  food. 

DIET   NO.    IV.  — FEEDINGS   EVERY   TWO   HOURS. 


Time. 

Amount. 

Protein, 
grams. 

Fat, 
grams. 

Carbo- 
drate, 
grams. 

Calories. 

7  a.m. 

Baked  apple 

120  cc 

0.61 

0.58 

29.30 

124.86 

9  a.m. 

Wheat  farina 
With  milk 

100  cc 
100  cc 

With  lactose 

15  gm. 

14.50 

5.40 

96.30 

491.0 

Toast  with  milk 

100  cc 

Toast 

40  gm. 

7.12 

12.54 

7.10 

169.74 

11  a.m. 

Plain  junket 

100  gm. 

.3.30 

4.0 

19.67 

127.88 

1  p.m. 

Creamed  fish 

With  white  sauce 

50  gm. 
100  cc 

17.48 

18.83 

26.24 

344.35 

Puree  of  spinach 

100  gm. 

2.10 

4.10 

2.60 

55.70 

.3  p.m. 

Apricot  souffle 

6.37 

21.56 

17.85 

290.92 

5  p.m. 

Chicken  broth 

100  cc 

With  rice 

50  gm. 

5.0 

0.60 

1.50 

31.40 

Poached  egg 

50  gm. 

On  toast 

20  gm. 

With  butter 

10  cc 

7.87 

13.39 

10.54 

194.15 

7  p.m. 

Stewed  prunes 

100  gm. 

0.50 

0.10 

22.30 

92.10 

9  p.m. 

Barley  gruel  with  milk 

120  gm. 

5.94 

6.41 

13.25 

134.45 

70.59 

87.51 

246.65 

2056.55 

Time. 

From  the  kitchen. 

Amount. 

From  the  floor. 

Amount. 

7  a.TX 

Baked  apple 

1  large 

9  a.m. 

Wheat  farina  with  sugar 

and  milk 
Milk  toast 

1  serving 
1  serving 

11  a.m. 

Plain  junket 

1  cup 

I   |i.in. 

Creamed  fish 
Pur6e  of  spinach 

1  serving 
1  serving 

3  p.m. 

Apricot  souffle 

1  serving 

5  p.m. 

Cliicken  l)rofl)  with  rice 

1  bowl 

87  p.m. 

Stewed  fruit 

1  serving 

9  p.m. 

Barley  gruel  with  milk 

1  serving 

The  feedings  in  all  fonr  diets  are  administered  every  two  hours. 
The  directions  to  the  nurse  are  simplified  as  shown  in  the  accom- 
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panying  tables,  which  indicate  the  amount  to  be  given  and  whether 
it  is  to  come  from  the  kitchen  or  is  to  be  made  up  by  the  nurse  in 
the  ward. 

The  advantages  of  these  four  groups  of  diets  are  as  follows:  (1) 
A  graduated  increase  in  feedings  is  provided  for  each  uncomplicated 
case;  (2)  the  diets  are  composed  of  the  proper  proportions  of  protein, 
fat  and  carbohydrate ;  (3)  the  nourishing  value  is  high ;  (4)  all  diets 
are  sufficiently  varied  and  are  palatable. 

In  practical  experience  we  have  found  the  diets  to  be  satisfactory. 
No  striking  advantage  over  the  usual  method  of  feeding  is  to  be 
seen  in  the  average  postoperative  case.  It  is  particularly  in  those 
cases  which  develop  untoward  complications  with  prolonged  con- 
valescence that  tbe  comparative  advantages  become  apparent. 
Nevertheless,  we  have  observed  that  patients  placed  on  these 
dietaries  are  much  more  content  than  others  treated  by  the  usual 
method.  This  paper  is  in  the  nature  of  a  preliminary  report  and 
will  be  followed  by  a  comprehensive  comparison  of  the  results  from 
the  two  methods,  a  comparison  of  the  weight  curves  and  a  discussion 
of  the  influence  on  postoperative  conditions  such  as  albuminuria 
and  acetonuria. 

We  would  particularly  emphasize  that  in  postoperative  treatment 
the  diet  must  be  individualized.  Every  patient  is  a  law  unto  him- 
self. The  patient's  likes  and  dislikes  should  always  be  consulted 
and  agreeable  food,  substituted  for  that  which  is  distasteful.  This 
can  easily  be  arranged  in  oiu*  diet.  The  dietaries  above  described 
will  be  relished  by  the  majority  of  individuals,  but  when  necessary 
substitution  should  be  freely  employed  provided  care  is  taken  not 
to  change  the  relative  proportion  of  protein,  fat  and  carbohydrate 
and  not  to  alter  markedly  the  caloric  value. 

Mendel  has  said:  "Unfortunately,  rational  dietetics  founded 
upon  the  newer  knowledge  of  the  chemistry  of  foods  and  nutrition 
has  not  yet  received  the  discriminating  study  and  advocacy  on  the 
part  of  practical  clinicians  that  its  importance  unquestionably 
warrants."  This  paper  is  a  plea  for  the  rational  application  to 
practical  medicine  and  surgery  of  the  more  recently  demonstrated 
scientific  facts  in  physiology  and  biochemistry  and  for  the  elimina- 
tion of  those  principles  which  have  already  been  proved  to  be  in 
error. 
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ADDISON'S  DISEASE:  A  CASE  OF  TUBERCULOSIS  OF  THE 

ADRENALS. 

By  Robert  A.  Keilty,  M.D., 

DAlsrVILLE,    PA. 

(From  the  Department  of  Laboratories  and  Research  Medicine,  the  Geisingcr  Mem- 
orial Hospital,  Danville,  Pa.) 

The  purpose  of  this  paper  is  to  report  a  case  of  Addison's  disease, 
including  the  case  history  and  autopsy  findings.  The  writer  is 
indebted  to  Dr.  J.  W.  Bruner  and  Dr.  A.  C.  Morgan  for  permission 
to  report  the  case  and  the  use  of  the  cHnical  report. 

During  previous  experience  in  postmortem  work  several  cases 
of  Addison's  disease  have  been  encountered,  two  of  which  stand 
out  prominently.  One  had  been  considered  a  clinical  case  of 
Addison's  disease  and  had  been  used  for  teaching  purposes.  At 
autopsy  no  lesions  whatsoever  of  the  adrenal  could  be  demonstrated. 
The  second  case  had  not  been  diagnosed  and  presumably  had  not 
shown  the  clinical  features,  while  at  autopsy  large  tuberculous 
adrenals  were  found. 

The  present  case  was  diagnosed  clinically,  presenting  the  classical 
symptoms,  while  at  autopsy  definite  tuberculosis  of  the  adrenals 
was  demonstrated.  The  following  clinical  history  obtained  by  Dr. 
Morgan  presents  the  typical  signs  and  symptoms  of  this  disease : 

Mr.  G.  S.,  aged  forty-three  years,  principal  of  a  high  school. 

Chief  Cmiiplaini.  October  30,  1920,  the  patient  complained  of  a 
very  tired  feeling  which  has  increased  during  the  past  six  weeks. 

Past  Medical  History.  In  November,  1918,  he  was  sick  for  one 
week  succeeding  the  influenza  epidemic.  lie  has  had  numerous 
attacks  of  tonsillitis  until  the  removal  of  the  tonsils  four  years  ago. 
Had  the  usual  diseases  of  childhood.  The  patient  has  had  an  active 
life  working  on  a  farm  until  twenty-five  years  old,  when  he  attended 
the  liloomsburg  Normal  School  and  has  been  teaching  ever  since. 
1  )uring  the  summer  of  1918,  in  Maryland,  he  had  an  attack  of  illness 
of  a  week  in  which  he  complained  of  being  \Try  tireil  aiul  dizzy, 
but  no  pain.  He  had  never  had  chills,  but  has  been  subject  to 
bleeding  gums  for  some  time. 

Social  History.  IVIarried  for  the  past  eighteen  years,  but  has  no 
children.  ^Vife  never  ])regnant.  His  heaviest  weight  was  175 
pounds  twenty  years  ag(\  Average  weight,  154  to  1()4  jxiunds, 
and  about  a  month  ago  this  dropped  to  151^  jxninds.  His  a])i)etite 
lias  been  good  until  the  i)ast  week.  He  has  been  subject  to  bilious 
attacks  for  several  years.  This  has  been  accompanied  by  nausea 
and  occasional  vomiting  lasting  for  two  days.    This  has  occurred 
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as  often  as  once  a  week,  but  lately  about  every  six  months.  These 
attacks  were  relieved  by  laxatives. 

History  of  Present  Illness.  The  school  term  of  1919-20  seemed 
to  leave  the  patient  a  little  more  tired  than  usual.  He  spent  the 
summer  months  at  Danville,  Pa.,  caring  for  his  father,  who  died  at 
the  age  of  seventy-seven  years.  At  this  time  the  patient  lost 
considerable  sleep  and  was  under  great  strain.  The  patient  returned 
to  his  school  duties,  and  about  September  15  noticed  that  he  became 
extremely  tired  upon  the  least  exertion.  Work  seemed  to  pile  up, 
his  strength  lessened  and  he  fell  back  considerably.  The  patient 
did  not  worry  over  this  and  had  a  clerk  to  aid  him.  During  the 
past  week  the  weakness  seemed  to  have  progressed  considerably. 
The  illness  is  not  associated  with  pain,  and  walking  short  distances 
is  accomplished  without  effort.  Standing  still  causes  dizziness  and 
faintness  and  the  patient  must  sit  down  to  get  relief. 

Physical  Examination.  Face  and  neck  are  very  dark,  edging 
off  at  the  clavicles.  At  times  they  are  ashen  gray.  The  lips  are 
dusky  and  pigmented,  but  not  the  appearance  of  cyanosis.  The 
gums  are  very  much  pigmented  and  resemble  those  of  a  bull  dog. 
Both  nipples  show  marked  deep  brown  pigmentation,  with  well- 
marked  lines  of  demarcation.  No  pigmentation  over  the  axillfe  or 
pubes.  The  hands  show  a  tendency  to  pigmentation,  but  not  to  the 
same  extent  as  does  the  face.  From  the  wrist  to  above  the  elbow 
the  discoloration  is  apparently  due  to  ordinary  exposure  effects. 
The  heart  outline  seems  smaller  than  normal  on  percussion.  No 
adventitious  sounds.  The  lower  border  of  the  stomach  is  on  a  level 
with  the  umbilicus.  The  liver  is  five  inches  in  depth  in  the  right 
nipple  line.  The  spleen  seems  increased  on  percussion  in  the  left 
axillary  line.  On  deep  palpation  under  the  left  costal  margin  there 
is  decided  tenderness  and  apparent  resistance  down  to  the  level  of 
the  umbilicus,  but  no  distinct  mass  is  felt.  Bimanual  palpation  of 
both  flanks  gives  some  tenderness,  but  without  definite  localization. 
The  feel  of  the  muscles  is  very  flabby. 

Urine  Analysis,  (a)  Amber;  clear;  acid;  1016;  negative  for 
albumin,  sugar  and  indican;  long,  narrow  hyaline  casts;  occasional 
leukocytes,  epithelium  and  urates. 

(6)  1020;  acid;  very  faint  trace  of  albumin;  indican  plus;  no 
acetone,  diacetic  acid  or  sugar;  urea,  10.56  grams  per  960  cc; 
epithelial  cells;  hyaline  casts  (1);  bacteria;  amorphous  urates. 

(c)  1010;  very  faint  trace  of  albumin;  1  hyaline  and  1  granular 
cast;  epithelial  cells  and  bacteria. 

Blood  Examination.  Bed  blood  cells,  3,840,000;  white  blood 
cells,  10,200;  hemoglobin,  90,  ('1,  1;  polynuclears,  45;  large  lympho- 
cytes, 30;  small  lymphocytes,  32;  eosinophils,  3;  microcytes;  macro- 
cji;es;  poikilocytosis.  (ells  have  tremendous  ameboid  motion. 
Cannot  find  malarial  parasites  in  stained  specimen. 

Blood-Pressure.  Systolic,  84;  diastolic,  58;  pulse-pressure,  94; 
regular  tones  very  soft  and  without  murmur. 
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Renal  Function.  December  7,  1920.  Reaction  time,  fifteen  and 
one  lialf  minutes.  Percentage  in  first  specimen,  15;  second,  10; 
total,  25.     COi  in  alveolar  air,  40  per  cent. 

Blood  Exaviination.  December  3.  Red  blood  cells,  3,690,000; 
white  blood  cells,  7,200;  hemoglobin,  85  per  cent;  polynuclears,  72; 
small  lymphocytes,  24;  large  lymphocytes,  2;  neutrophils,  2. 

Examination  of  the  Chest,  Roentgen  Ray.  Peribronchial  markings 
are  well-defined  throughout  both  lungs.  The  right  upper  lobe 
extending  from  the  apex  to  the  first  interspace  anteriorly  shows  a 
definite  tuberculous  infiltration.  The  left  apex  shows  a  similar 
condition  with  several  dense  small  calcified  tubercles.  The  appear- 
ance of  the  condition  of  the  right  apex  would  suggest  a  more  recent 
activity.  Examination  of  the  sinuses  show  the  frontal  sinuses  quite 
large,  but  no  evidence  of  any  infection. 

Examination  of  the  Teeth.  Subject  to  bleeding  gums  for  some 
years.  Examination  shows  no  evidence  of  infection  of  the  upper 
jaw.  The  lower  right  anterior  bicuspid,  which  has  been  crowned, 
shows  a  pericementitis  with  apical  infection. 

The  autopsy  was  made  at  the  patient's  residence  through  the 
courtesy  of  Dr.  J.  ^Y.  Bruner,  and  the  following  is  the  report: 

Date  of  death,  January  14,  1921. 

Date  of  autopsy,  January  14,  1921,  8  p.m. 

Clinical  Diagnosis.    Addison's  disease. 

Cause  of  Death.     Bilateral  tuberculosis  of  the  adrenals. 

Associated  Diagnosis.  Acute  pulmonary  In^postatic  congestion, 
bilateral.  Cardiac  dilatation.  Chronic  degenerative  nephritis 
with  pyramidal  anemia.    Arrested  pulmonary  apical  tuberculosis. 

Gross  Description.  The  body  was  that  of  an  adult  white  male, 
forty-three  years  of  age,  moderately  well  nourished,  slight  liwr 
mortis  in  the  dependent  positions  and  rigor  moderately  marked  eight 
hours  after  death.  The  face  and  exposed  parts  of  the  neck,  the 
hands  and  lower  arms  had  a  dark  bronzed  color,  due  apparently  to  a 
pigmentation  which  had  diffused  and  evenly  distributed  in  the 
cutaneous  layer.  It  Avas  observed  that  this  bronzed  color  Avas  \evy 
much  less  marked  after  than  before  death.  The  pigmentation  did 
not  mvolve  the  covered  portion  of  the  body,  although  in  these  there 
was  a  pasty  pallor. 

The  usual  primary  incision  was  made  from  the  episternal  notch 
to  the  symphysis  pubis,  and  the  breast  plate  was  removed. 

Chest.  There  was  no  fluid  on  either  side;  the  lungs  were  partially 
collapsed.  At  both  apices  old  pleural  fibrous  adhesions  attached 
the  lung  to  the  parietal  wall  firmly  enough  on  the  right  side  to  tear 
the  lung  structure  during  removal. 

The  right  lung,  in  the  uppermost  portions,  was  pallid,  soft  and 
crepitant,  with  moderate  lines  of  anthracotic  markings.  The 
dependent  position,  especially  of  the  lower  lobe,  was  darker  blue  in 
color,  boggy  to  palpation  and  a  considerable  amount  of  frothy 
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blood-tinged  fluid  exuded  from  the  cut  surface.  There  was  no 
evidence  of  consoHdation.  The  apex  of  the  upper  lobe  was  torn  in 
removal,  considerably  reacted  by  scar  tissue,  contained  several 
well-circumscribed  and  densely  fibrotic  nodules  which  presented 
upon  section  caseous  centers. 

The  left  linig  was  a  counterpart  of  the  right,  with  the  exception 
that  the  nodular  involvement  at  the  apex,  while  present,  was  less 
marked.  This  was  an  old  process  and  there  was  no  evidence  of  a 
recent  flare-up. 

The  pericardium  contained  the  usual  amount  of  serous  fluid,  and 
there  were  no  adhesions. 

The  heart,  in  sihi,  was  dilated  and  the  large  vessels  on  the  venous 
side  were  dilated  and  filled  with  blood.  This  dilatation  involved 
the  right  auricle.  The  coronary  vessels  were  partially  dilated  with 
no  evidence  of  fibrosis. 

The  thymus  gland  showed  distinctly  its  outline  and  was  removed 
without  much  difficulty.  Upon  section  the  structure  was  somewhat 
dense  by  reason  of  a  fibrosis,  but  the  replacement  by  fat  predomi- 
nated. At  the  upper  positions  of  the  thymus  and  upon  both  sides 
of  the  vessels  several  large  masses  of  darkly  pigmented  lymph  nodes 
were  found.  There  was  no  other  involvement  of  lymph  nodes  in  the 
neck. 

The  thyroid  was  not  enlarged  and  its  gross  appearance  was 
that  of  the  normal  pink,  flesh}'  color  and  character. 

Abdomen.  The  abdomen  was  flat.  The  omentum  was  thick 
and  well  nourished.  This  tendency  to  the  deposition  of  fat  was  also 
noticed  in  the  subcutaneous  areas  here  at  the  expense  of  muscular 
development. 

The  usual  anatomy  of  the  abdominal  cavity  was  preserved;  the 
appendix  was  normal  and  the  gall-bladder  slightly  distended,  but 
free  from  adhesions.  The  lower  border  of  the  liver  had  the  usual 
outline,  being  at  the  costal  margin.  The  liver  was  a  dark,  slaty 
color  with  a  tendency  to  swelling  of  the  parenchyma.  The  bile 
ducts  were  patulous  and  free  from  stones. 

The  spleen  was  slightly  enlarged,  of  a  slaty  gray  color,  and  upon 
section  the  splenic  pulp  was  dark  blue  with  the  follicles  standing 
out  distinctly. 

Svprarenals.  Both  organs  were  involved  in  exactly  the  same 
manner  and  the  process  was  sharply  confined  to  the  suprarenal 
bodies.  There  had  been  no  extension  from  within  outward  and  no 
evidence  of  surrounding  involvement.  In  situ  the  organs  occupied 
their  usual  positions,  bound  in  a  considerable  amount  of  perirenal 
fat.  Upon  palpation  they  could  easily  be  distinguished  by  their 
peculiar  outline.  If  anything,  the}^  felt  somewhat  firmer  than 
usual.  There  was  no  enlargement.  Upon  excision,  attempting  to 
dissect  out  the  bodies  from  their  surrounding  fat,  the  usual  l)r()wnish 
or  yellowish  character  of  the  glands  was  found  to  have  entirely 
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disappeared.  Its  place  was  taken  in  part  by  a  fibrosis  of  the 
capsule  and  in  part  by  an  irregular  trabecular  type  of  firm,  whitish 
tissue  enclosing  areas  of  softening  more  like  a  coagulation  necrosis 
than  an  actual  suppuration  or  caseation.  The  color  of  these 
softened  areas  corresponded  to  the  color  of  the  surrounding  fat. 
If  one  had  not  been  sure  of  the  palpation  of  these  organs  and  their 
position  after  excision  and  incision,  nothing  could  be  recognized 
which  would  fix  their  character.  In  other  words  the  process  present 
had  involved  the  entire  glandular  structure,  both  cortex  and 
medulla.  The  remaining  substance  was  a  mass  of  fat  enclosing 
the  capsule  and  trabecula?  of  fibrous  tissue  enmeshing  areas  of 
necrosis.  This  was  a  most  unusual  finding,  the  picture  quite  definite 
in  itself  and  after  a  minute  search  no  evidence  of  other  similar 
involvement,  with  the  exception  of  the  healed  caseous  nodules  in 
both  apices,  which  were  like  all  other  similar  lesions,  could  be  found. 

The  kidneys  were  small,  dark  blue  in  color,  bound  down  in  con- 
siderable fat,  capsules  slightly  adherent,  cut  edges  bulged  distinctly, 
cortex  granular,  with  paler  mottled  lines.  The  pyramids  stood  out 
as  almost  pallid  white  islands  in  the  midst  of  the  kidney  substance. 
There  was  no  involvement  of  the  ureters  or  bladder. 

Upon  dissecting  out  the  retroaortic  vessels  several  masses  of 
glandular  tissue  were  encountered.  Some  of  these  were  distinctly 
hemolymph  node  types  while  others  presented  the  fleshy  character 
of  lymphoid  hj'perplasia. 

The  pancreas  had  the  usual  salmon-pink  color  and  upon  section 
a  normal  meaty  character.  There  was  no  fatty  replacement  and 
no  fibrosis. 

Microscopical  Examination.  Kidney.  The  section  presents  the 
pyramidal  positions  with  increased  hyalinized  periglandular  con- 
nective tissue.  The  cortex  presents  dilation  and  stasis  of  red  blood 
cells  in  all  capillaries,  especially  the  tubular  ones.  In  the  endo- 
thelial cells  of  these  capillaries  and  in  the  epithelial  cells  of  the 
tubular  epithelium  there  is  a  deposition  of  refractive  granules  of 
pigment.  The  tubular  cells  are  swollen  and  granular,  with  distinct 
nucle'  The  glomerules  have  slightly  fibrotic  capsules,  dcsciuama- 
tion  of  epithelial  cells  and  some  reduction  in  the  size  of  the  tufts. 

Diagnosis:  Chronic  degenerative  nephritis  with  passive  con- 
gestion and  metabolic  pigmentation. 

Liver.  The  section  presents  a  difi'use  ai)i)earancc.  The  lobular 
structure  is  lost  by  reason  of  diminution  of  perilobular  tissue. 
This  is  especially  true  of  biliary  capillaries  and  bile  ducts.  Decided 
atrophy  of  these  elements  is  present.  The  central  lobular  veins 
are  not  distended  but  the  interl(»l)ular  capillaries  are  the  s(\it  of  a 
diff"use  but  moderate  stasis.  Their  endothchnl  Mning  cells  are  filled 
with  granular  i)igment.  The  liver  cells  are  not  sharply  <lefined  but 
run  into  one  another,  with  some  obscurity  of  nuclei,  and  i)ositions 
corresponding  to  the  central  lol)nlar  veins  show  vacuolizjition  of 
fatty  metamorphosis. 
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Diagnosis:  Chronic  degenerative  hepatitis  Avitli  diffuse  passive 
congestion,  fatty  metamorphosis,  metabohc  pigmentation  and 
atrophy  of  bihary  system. 

Syleen.  The  section  presents  a  diffuse  appearance  and  does 
not  show  the  prominence  of  folHcles  noted  grossly.  The  trabecula? 
are  not  thickened,  but  in  places  are  prominent.  There  is  a  marked 
deposition  of  pigment  of  the  same  character  as  elsewhere,  but  in 
greater  bulk.  The  lymphoid  cells  are  closely  packed  and  here  and 
there  endothelial  cells  have  proliferated.  Congestion  is  diffuse  and 
stasis  of  red  blood  cells  marked. 

Diagnosis:  Chronic  lymphoid  splenitis  with  passive  congestion 
and  metabolic  pigmentation. 

Thyroid.  The  section  presents  a  compact  picture  of  one  of 
glandular  activity.  The  epithelial  cells  are  single  layered,  but  show 
some  proliferation  as  new  glands.  There  are  areas  of  hmphocytes 
and  the  capillaries  are  uniformly  the  seat  of  stasis  of  red  blood  cells. 
There  is  no  pigment  except  in  the  endothelial  cells  of  large  vessel 
walls. 

Diagnosis:  Chronic  interstitial  thyroiditis  with  congestion. 

Pancreas.  The  sections  of  pancreas  present  well-stained  pan- 
creatic cells,  taking  the  usual  predominance  of  basic  color.  The 
islands  of  Langhans  stand  out  clearly.  All  vessels,  both  capillaries 
and  large,  are  filled  with  red  blood  cells,  the  same  congestion  as 
noted  in  other  specimens.  There  is  a  diffuse  deposition  of  pigment 
throughout  the  section  not  alone  confined  to  the  epithelial  cells 
but  decidedly  concentrated  in  the  midst  of  the  cells  of  the  islands 
of  Langhans. 

Diagnosis:  Congestion  and  metabolic  pigmentation. 

Thymus.  The  usual  fibro-fatty  tissue  is  present  here  with  numer- 
ous large  bloodvessels,  and  scattered  throughout  this  are  areas  of 
lymphoid  structure  surrounding  remnants  of  Hassall's  corpuscles. 
The  latter  are  small,  flattened  whorls  of  epithelial  cells  apparently 
containing  congested  red  blood  cells.  In  the  lymph  structure  about 
these  the  t\'pe  of  cell  is  a  small  lymphocyte  similar  to  those  of  the 
lymph  node  extending  irregularly  into  the  fatty  connective  tissue. 
There  is  no  pigment  present  in  this  section. 

Lymyh  Nodes.  Numerous  sections  of  lymph  nodes  taken  from  the 
peribronchial  position  show  a  large  amount  of  pigment  deposition, 
some  of  which  is  anthracotic,  but  a  large  amount  of  which  is  the 
same  metabolic  character  as  noted  in  the  other  sections.  Capillaries 
are  congested.  There  is  a  slight  proliferation  of  lymphoid  cells 
with  irregular  areas  of  endothelial  cells,  as  noted  in  the  spleen. 

Ketroperitoneal  lymph  nodes  show  the  characteristic  hmphocytic 
hyperplasia,  congestion  of  the  capillaries  is  moderate  and  only  a 
small  amount  of  pigment  is  present. 

Sections  taken  from  the  retroaortic  positions  show  numerous 
areas  of  lymphatic  structure  with  markedly  congested  vessels.    The 
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lymphoid  proliferation  is  not  as  marked  as  elsewhere  nor  is  the 
endothelial  h^-perplasia  apparent. 

Adrenals.  There  is  no  normal  adrenal  structure  microscopically. 
There  is  a  diffuse  cellular  proliferation,  which  cells  are  of  several 
types — endothelial,  plasma,  endotheloid  and  fibroblastic.  The 
endothelioids  have  grouped  themselves  into  regular  tubercle  forma- 
tion which  in  places  has  gone  on  to  areas  of  necrotic  hyaline  and 
caseation.  Here  and  there  may  be  seen  large  giant  cells.  This 
process  is  not  as  sharply  defined  microscopically  by  the  capsule  of 
the  adrenal,  which  in  places  is  hyalinized,  as  it  was  apparently  in 
the  gross  specimen;  however,  it  does  not  penetrate  to  any  consider- 
able extent  into  the  surrounding  fatty  connective  tissue.  As  noted 
grossly  the  necrotic  hyaline  is  more  abundant  than  caseation,  w^th  a 
tendency  to  large  conglomerate  tubercles  rather  than  miliary  tj'pes. 

Diagnosis:  Caseous  tuberculosis. 

Guinea'-ing  Test.  Subcutaneous  emulsion  of  adrenal  into  two 
pigs.  Both  pigs  died  March  29,  1921.  Autopsy  showed  identical 
findings.  A  small  nodule  over  the  site  of  the  injection,  tubercles 
with  swelling  and  congestion  in  the  spleen,  liver,  lungs  and  peri- 
bronchial lymph  nodes.  A  small  bloody  exudate  with  some  nodules 
on  peritoneum. 

Smear  from  Spleen:  Tubercle  bacilli  positive. 

Comment.  Cases  of  true  Addison's  disease,  tuberculosis  of  the 
adrenals,  while  they  are  not  rare,  are  uncommon  enough  to  warrant 
their  report.  In  a  study  of  this  case  there  are  several  interesting 
features  open  to  discussion  and  lines  along  which  further  work 
should  be  undertaken. 

In  the  first  place  the  presence  of  an  advanced  and  directly  confined 
active  tuberculosis  in  both  adrenals  and  the  finding  of  a  completely 
arrested  and  healed  tuberculosis  in  the  apices  of  the  lungs  is  a  hard 
one  to  explain.  There  has  evidently  been  no  fresh  activity  arising 
from  the  lungs.  The  apical  infection  may  have  preceded  the  adrena  1 
infection  or  may  have  been  coincident  with  it,  or  even  the  so-called 
healed  lesions  may  have  given  up  virulent  tubercle  bacilli  which 
have  secondarily  lodged  in  the  adrenals. 

That  this  disease,  at  one  time,  must  have  been  a  bacteriemia,  at 
least  of  a  temporary  nature,  is  quite  evident.  It  would  seem  to 
the  writer  that  the  puhnonary  lesions  occurred  at  one  time  and  were 
completely  arrested  while  the  adrenal  lesion  received  its  dosage 
through  another  portal  of  entry  not  apparent  at  the  time  of  autopsy. 
The  question  as  to  whether  a  strain  of  tubercle  bacilli  with  a  pre- 
dilection for  the  adrenal  is  only  a  supposition,  and  cm  the  other  hand 
any  chemical  combination  which  the  adrenals  might  have  had  in 
attracting  the  tubercle  bacilli  to  that  particular  site  would,  it  seems 
to  me,  be  a  decided  possibility.  The  complete  absence  of  tubercu- 
losis elsewhere  in  the  body,  in  the  presence  of  such  an  active  lesion 
as  found  in  the  adrenals,  offers  a  further  field  for  study.    That  the 
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organisms  had  any  predilection  for  the  adrenal  gland  is  more 
certainly  ruled  out  by  the  fact  that  when  inoculated  into  the  guinea- 
pig  they  produced  in  duplicate  the  usual  experimental  tuberculosis. 

The  nature  of  the  pigment,  at  least  from  its  morphological 
character,  would  seem  to  be  similar  to  that  found  in  the  hemozoin 
pigment  of  malaria,  and  indeed  the  distribution  was  very  similar, 
being  found  in  large  quantities  in  the  spleen  and  in  the  endothelial 
cells  of  capillaries  throughout  the  sections. 

That  any  of  the  other  glands  of  internal  secretion,  as,  for  instance 
the  thyroid  or  the  retroaortic  lymph  nodes,  were  stimulated  does  not 
seem  likely,  although  in  the  thAToid  a  distinct  interstitial  thjToiditis 
of  a  lymphoid  nature  was  present. 

The  appearance  of  the  capillaries  in  all  of  the  sections  showing  a 
uniform  stasis  of  red  blood  cells  should  be  noted  in  the  nature  of  a 
passive  congestion  with  the  characteristics  of  an  active  type.  That 
the  disease  was  due  to  a  tubercle  bacillus  the  case  conclusively  proves 
by  animal  experiment,  in  which  the  usual  tuberculosis  was  produced 
and  from  which  tubercle  bacilli  were  cultured. 

It  is  unfortunate  that  chemical  studies  were  not  carried  out, 
either  during  the  lifetime  of  the  patient  or  upon  the  remnant  of  the 
adrenal  gland  obtained  at  autopsy.  It  would  seem  that  the  entire 
adrenal  gland  was  eventually  destroyed  and  replaced  by  a  tubercu- 
lous process  of  a  rather  highly  cellular  character.  That  this  pro- 
duced a  general  diminution  of  adrenalin  is  quite  apparent  from 
the  clinical  history,  but  chemico-physiological  studies  of  the  gland 
remnant  would  have  been  interesting. 

Conclusions.  This  report  covers  a  case  of  Addison's  disease  pre- 
senting the  characteristic  clinical  symptoms  of  progressive  weakness 
associated  with  bronzing  of  the  skin. 

Pathologically  the  case  presented  a  typical  localized  and  focalized 
tuberculosis  of  both  adrenals  with  an  arrested  apical  pulmonary 
tuberculosis  of  a  probable  unassociated  nature.  The  direct  smear 
from  the  adrenal  showed  the  presence  of  tubercle  bacilli  in  large 
numbers.  Animal  inoculation  with  crushed  material  from  the 
adrenal  produced  experimental  tuberculosis  from  which  tubercle 
bacilli  were  obtained  in  culture. 


REVIEAVS. 


A"-RAYS  AND  Radium  in  the  Treatment  of  Diseases  of  the 
Skin.  By  George  ]Miller  ]\IacKee,  ^I.D.,  Assistant  Pro- 
fessor of  Dermatology  and  S^'philology,  College  of  Physicians 
and  Surgeons,  Columbia  University;  Fellow  of  the  New  York 
Academy  of  Medicine;  Member  of  the  New  York  Dermato- 
logical  Society,  New  York  Pvoentgen  Society  aijd  Manhattan 
Dermatological  Society;  ^Member  of  American  Dermatological 
Association,  American  Roentgen  Society  and  American  ^Medical 
Association;  Former  Editor  of  Journal  of  Cutaneous  Diseases; 
Consulting  Dermatologist  and  Syphilologist,  St.  Vincent's 
Hospital,  etc.  Illustrated  AAith  250  engravings  and  22  charts. 
Philadelphia  and  New  York:     Lea  &  Febiger,  1921. 

The  first  nineteen  chapters,  constituting  about  one-half  of  this 
book,  are  devoted  to  a  general  consideration  ()f  the  physics  of 
.r-rays  and  radium,  their  biological  effects  and  therapeutic  action, 
and  the  method  of  application  in  the  treatment  of  diseases  of  the 
skin.  The  author,  unlike  many  others,  has  happily  avoided  the 
mistake  of  leading  the  reader  into  a  bewildering  maze  of  electro- 
physics  that  is  entirely  beyond  the  comprehension  of  the  average 
physician  (roentgenologists  included)  and  leaving  him  stranded 
there,  regretting  all  the  while  that  he  had  not  completed  a  course 
in  electrical  engineering  before  taking  up  the  work  of  a  radiologist. 
Instead  his  discussion  of  this  phase  of  the  work  is  relatively  brief, 
but  of  sufficient  length  and  detail  to  give  a  clear  idea  of  the  essential 
principles  underlying  the  production  of  .r-rays.  The  pliysics  of 
radium  and  its  emanations  is  treated  in  the  same  concise  and  clear 
manner.  Valuable  chapters  in  this  section  deal  with  the  selection 
of  .r-ray  apparatus,  the  amount  and  form  of  radium  a])plicators, 
the  arrangement  of  apparatus  in  the  laboratory,  the  computation 
and  charting  of  dosage,  superficial  and  deep  therapy,  radioderma- 
titis  and  protection  of  patient  and  operator.  The  begiimer  will  do 
well  to  study  thoroughly  and  become  familiar  with  the  chapters 
dealing  with  burus  aud  protection  i)efore  attempting  to  use  either 
the  .r-rays  or  radium  as  a  therapeutic  agent. 

The  latter  half  of  the  work  is  devoted  to  a  discussion  of  .r-rays  and 
rsitlium  in  the  treatment  of  dcruiatologiciil  lesions,  with  explicit 
instructions  as  to  the  maimer  ot"  their  a])j)lication.     The  author 
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very  e^•idently  realizes  that  these  agents  are  productive  of  great 
harm  -uhen  improperly  handled  and  he  therefore  overlooks  nothing 
in  detailing  his  technic.  He  does  not  claim  that  his  is  the  best 
technic  that  has  thus  far  been  evolved,  but  when  one  stops  to 
consider  that  his  knowledge  is  born  of  a  vast  experience  accumu- 
lated by  years  of  close  study  in  a  large  clinic,  we  may  safely  accept 
it  as  standard.  It  surely  gives  us  a  comprehensive  working  knowl- 
edge such  as  we  never  before  have  had.  The  fact  that  conditions 
will  doubtless  arise  that  will  warrant  a  modification  of  some  of  the 
author's  methods,  does  not  in  the  least  detract  from  their  value. 
The  last,  but  by  no  means  the  least  important,  chapter  deals  "^ith 
the  medico-legal  relations  of  roentgen  and  radium  therapy.  This 
chapter  can  be  read  vith  profit  by  any  member  of  the  medical 
profession,  be  he  general  practitioner  or  specialist. 

The  book  contains  one  or  two  tA-pographical  errors,  but  is  well 
written  withal.  The  author,  who  is  an  acknowledged  authority, 
has  entirely  accomplished  his  purpose  in  giving  this  work  to  the 
profession.  He  set  out  to  produce  a  book  in  which  the  specialized 
training  of  the  roentgenologist  and  dermatologist  would  be  corre- 
lated and  he  has  made  a  thorough  job  of  it.  All  roentgenologists 
and  dermatologists  should  be  verv  grateful  to  him  for  having  done 
so.  '  J.  D.  Z. 


Traoiatic  Surgery.  By  Johx  J.  Moorhead,  ]\I.L).,  Professor 
of  Surgery  and  Director,  Department  of  Traumatic  Surgery,  New- 
York  Post-Graduate  ^ledical  School  and  Hospital.  Second  edi- 
tion. Pp.  864;  619  illustrations.  Philadelphia:  W.  B.  Saunders 
Company,  1921. 

■  The  second  edition  of  this  very  useful  work  will  be  welcomed  by 
the  profession.  The  percentage  of  traumatic  surgery  seen  by  the 
general  practitioner  and  the  general  surgeon  is  so  constantly  increas- 
ing that  the  importance  of  a  wider  knowledge  of  tliis  subject  is 
ever^'^vhere  realized.  Dr.  ^Moorhead  has  revised  the  first  edition  of 
his  work,  so  that  this  second  edition  includes  many  of  the  improve- 
ments gained  by  war  experience.  The  subject  of  wounds,  including 
bullet  wounds,  is  dealt  with  in  a  concise  and  intei*esting  chapter. 
The  treatment  of  wounds  according  to  their  degree  is  systematically 
arranged,  so  that  a  no\'ice  in  surgery  can  understand  and  follow  it. 
In  a  similar  manner  the  author  deals  with  the  subject  of  infected 
wounds.  The  I  )akin-C'arrel  technic  is  given  at  length,  together  ^v^th 
the  method  for  the  preparation  of  Dakin's  solution.  Although  the 
author  discusses  tetanus  fully,  he  does  not  devote  as  much  space  to 
gas  gangrene  as  the  reviewer  thinks  necessary,  especially  with  the 
ever-increasing  number  of  cases  seen  in  ci\il  practice  follo^\•ing 
traumatic  wounds.    The  chapter  on  shock  does  not  give  adequate 
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attention  to  the  value  of  blood  transfusion  in  cases  of  shock  asso- 
ciated ^^^th  hemorrhage;  however,  in  other  respects  it  is  admirable. 
The  chapter  on  injuries  of  the  joints  includes  a  series  of  excellent 
roentgenograms  taken  from  the  Murphy  Clinics,  showing  the  blood 
supply  in  and  around  many  of  the  important  joints.  Dislocations  and 
fractures  are  dealt  with  in  text-book  style,  and  here  again  the  author 
has  included  the  appliances  which  were  found  of  value  in  the  treat- 
ment of  military  injuries.  The  use  of  the  Thomas  splint  for  frac- 
tures of  the  humerus  and  femur,  together  "^dth  the  Blake-Keller 
femur  splint  and  the  Balkan  frame,  is  carefully  discussed  and  admir- 
ably illustrated.  The  only  improvement  one  could  desire  for  this 
chapter  would  be  more  attention  to  the  caliper  method  of  extension 
for  fractures  of  the  femiu"  and  both  bones  of  the  leg,  since  this  has 
supplanted  the  "  Codivilla-Steinmann  nail  extension  method." 
The  chapter  discussing  osteomyelitis  falls  short  in  its  description  of 
the  treatment  of  chronic  osteomyeUtis,  the  author  ha^'ing  completely 
omitted  the  excellent  work  of  Chutro  in  this  connection.  Injuries 
of  the  head  and  spine  have  received  the  attention  they  deserve. 
Both  subjects  are  thoroughly  treated  and  the  text  is  well  illustrated. 
The  same  can  be  said  of  injuries  of  the  chest  and  abdomen.  It  is 
to  be  regretted  that  the  author  found  it  necessary  to  include  methods 
for  nerve-lengthening  and  nerve-anastomosis,  wliich,  as  has  been 
said,  if  they  do  give  results,  are  more  attributable  to  luck  than  to 
good  surgical  technic.  Injuries  due  to  electricity,  burns,  heat-stroke, 
compressed  air,  illuminating  gas,  submersion  and  suffocation  receive 
their  proper  attention.  It  is  surprising,  and  yet  enlightening,  to  see 
the  relation  of  injuries  to  abortions,  appendicitis,  visceral  prolapse 
and  hernia  discussed  in  so  interesting  a  manner.  The  chapter  on 
the  traumatic  neuroses  should  be  read  by  everyone  who  has  access 
to  the  book.  It  could  not  be  improved  upon.  Standardized  first-aid 
methods  in  accidents  as  related  to  industrial  surgery  are  added  in 
a  new  and  final  chapter.  I.  S.  R. 


Prosthetic  Dentistry.  By  Douglas  Gabell,  L.R.,  C.P., 
M.R.C.S.,  L.D.L.,  Dental  Surgeon  to  the  Royal  Dental  and 
Charing  Cross  Hospitals,  Lecturer  on  Dental  ^Mechanics  to  the 
University  of  London  at  the  Royal  Dental  Hospitals.  London : 
Oxford  ^Medical  Publication.  Henry  Frowde,  Hodder  &  Stough- 
ton,  1921. 

A  TEXT-BOOK  of  234  pages,  devoted  to  the  chair  side  work  for 
producing  plate  dentures.  It  is  a  book  of  unusual  value  to  the 
student  and  recent  graduates,  as  the  subjects  are  fully  and  dearly 
treated,  and  would  be  the  means  of  forestalling  many  unfortunate 
and  avoidable  failures.  The  concluding  chapter  on  Complaints  is 
a  most  unique,  practical  and  useful  one.  P.  L.  L. 
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Acute  Circumscribed  Edema  (Quincke).— H.  Quincke  {Berl.  Med. 
KliniJc,  19i?l,  xvii,  675)  analyzes  30  cases  of  "acute  circumscribed" 
(angioneurotic)  edema.  The  cases  were  evenly  distributed  among 
the  sexes;  the  majority  occurred  between  the  ages  of  toenty-one 
and  thirty  years,  the  extremes  being  thirteen  and  sixty-eight  years. 
The  duration  varied  from  a  few  weeks  to  thirty  years ;  average  five  years. 
The  duration  of  a  single  attack  varied  from  a  few  hours  to  six  days, 
commonly  one  and  a  half  days.  A  single  eruption  lasted  from  ten 
minutes  to  twelve  hours,  the  majority  lasting  five  to  six  hours.  The 
intervals  between  attacks  varied  from  twenty-four  hours  to  weeks, 
months  or  years  (twenty-six  years).  In  some  cases  there  was  some 
periodicity,  the  occurrences  being  daily  at  the  same  hour,  or  at  longer 
intervals.  A  few  cases  showed  a  time  relation  to  menstruation,  either 
before,  during,  or  after  the  period.  Predisposing  factors  included 
psychic  disturbances,  overwork,  postoperative  hemorrhage,  constipa- 
tion, different  types  of  food  and  drugs,  sea-baths,  warm  baths,  mechani- 
cal pressure,  the  rays  of  the  sun,  and  toxins  from  foci  of  infection.  Fever 
was  present  in  a  few  cases.  Thirty-nine  per  cent  showed  general 
nervous  disturbances,  and  1.3  per  cent  gave  a  suggestive  hereditary 
history.  A  sedentary  occupation  seemed  to  be  a  predisposing  factor 
in  many  cases.  The  swellings  vary  from  2  to  10  cm.  in  diameter,  are 
raised,  but  not  sharply  marked  off,  either,  pale,  normal  color,  or  red- 
dened, and  usually  do  not  pit  on  pressure.  There  is  a  feeling  of  tension 
or  burning,   sometimes   itching.    Atypical  forms   and   gradations  of 
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Quincke's  disease  to  erythema  multiforme,  erythromelalgia  and  Ray- 
naud's disease  were  encountered.  The  most  common  site  of  occurrence 
of  the  swelUngs  was  the  face  (80  per  cent),  the  eyes,  Hps,  hands,  arms, 
tongue  coming  next  in  frequency. 


Herpes  Zoster  Associated  with  Disease  of  Internal  Organs. — 
Arnstein  {Wien.  klin.  Wchmchr.,  1921,  xxxiv,  13)  describes  a  series 
of  cases  illustrating  the  occurrence  of  herpes  zoster  as  the  sole  presenting 
symptom  in  diseases  of  internal  organs.  In  an  inflammatory  disease 
of  the  liver,  the  herpes  appeared  along  the  course  of  the  ninth  thoracic 
nerve  on  the  right.  In  a  pulmonary  infection  in  the  left  base,  herpes 
appeared  along  the  course  of  the  fourth  and  fifth  left  thoracic  nerves, 
later  becoming  generalized.  In  another  case  in  which  the  left  lower 
lobe  was  infiltrated,  the  lesions  followed  the  course  of  the  sixth  thoracic 
nerve  on  the  left.  The  course  of  the  fifth  thoracic  on  the  right  was 
affected  in  a  case  of  involvement  of  the  right  apex,  while  an  infection 
of  the  left  apex  was  accompanied  by  a  herpes  at  the  level  of  the  sixth 
left  cervical  nerve,  and  at  the  level  of  the  third  or  fomth  nerves  in  other 
cases.  These  areas  correspond  somewhat  to  the  zones  of  Head,  and  the 
phenomena  were  explained  on  the  basis  that  areas  of  lessened  resistance 
resulted  in  the  ganglia  of  the  viscera-sensory  reflex,  followed  by  a  hem- 
orrhagic inflammation,  from  an  infectious  or  toxic  agent.  The  author 
suggests  that  all  cases  of  herpes  zoster  should  be  examined  for  hidden 
internal  lesions. 
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Flocculation  Reactions  in  Syphilis  with  Especial  Reference  to  the 
Meinicke  and  Sachs-Georgi  Reactions.— Lkvinson  (Am.  Jour. 
Syphilis,  1921,  v,  414)  says  that  a  brief  resume  of  the  numerous 
studies  of  the  Wassermann  reaction  discloses  two  schools  of  thought 
(1)  that  which  believes  that  the  Wassermann  reaction  is  an  antigen- 
antibody  reaction,  and  has  attempted  to  modify  and  simplify  this 
reaction;  (2)  that  school  which  follows  the  study  of  the  chemistry  of 
the  colloids  and  has  attempted  to  show  a  parallelism  between  the 
Wassermann  reaction  and  certain  colloidal  reactions.  The  latter  has 
led  to  the  Meinicke  and  Sachs-Georgi  reactions.  The  Meinicke 
reaction  is  a  test  based  on  the  hyjiothesis  that  the  reaction  betwecii 
serum  and  extract  takes  place  when  extract  colloids  disturb  the  isoto- 
nicity  of  salt  solution  permitting  the  union  of  seroglobulins  and  lipoid 
extracts.     This   reaction  is  greatly  intensified  in   positive  syphilitic 
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serums  as  compared  with  negative.  The  various  forms  of  Meinicke's 
reactions  are  the  water  method,  salt  sohition  method,  and  the  third 
method,  using  an  antigen  prepared  according  to  the  method  of  Wasser- 
mann  with  the  addition  of  horse  heart  extract.  The  Sachs-Georgi 
reaction  is  a  physicochemical  reaction  between  seroglobuhns  and 
hpoid  extracts.  Phases  1  and  11  of  the  Meinicke  reaction  showed 
89.2  per  cent  agreement  with  the  Wassermann  reaction;  this  reaction 
is  in  all  respects  characteristic  for  syphilis  and  it  is  more  simple  than  the 
so-called  third  modification  or  Sachs-Georgi  reaction.  The  third 
modification  of  the  iSIeinicke  reaction  is  more  simple  and  is  therefore 
recommended.  The  agreement  wuth  the  Wassermann  reaction  is  8S.8 
per  cent.  In  many  cases  it  is  positive  earlier  and  often  remains  longer 
than  the  Wassermann  reaction.  The  Sachs-Georgi  reaction  has  met 
with  the  approval  of  many  investigators.  The  non-specific  reactions 
are  less  frequent  with  this  test.  None  of  these  reactions  can  at 
present  supplant  the  Wassermann  reaction,  but  may  be  used  in  con- 
junction with  it.  

Viability  of  Spirocheta  Pallida  in  Excised  Tissue  and  Autopsy 
Material. —Lacy  and  Haythorn  (Am.  Jour.  Syphilis,  1921,  v,  401) 
say  that  from  their  experiments  it  is  evident  that  spirochetes  kept  in 
serum  or  moist  tissue,  either  human  or  animal,  may  retain  slight  motility 
as  long  as  three  months  or  more.  Reliable  dark-field  examinations  can 
be  made  on  tissues  or  fluids  collected  several  hours  previously,  provided 
they  are  kept  moist  and  cool.  The  authors'  results,  which  are  in  accord 
with  those  of  Xeisser,  would  indicate  that  complete  drying  is  probably 
fatal  to  the  Spirocheta  pallida,  since  each  of  the  rabbits  inoculated  with 
dried  spirochetes  on  scalpels  failed  to  develop  syphilitic  lesions.  Spiro- 
cheta pallida  may  and  in  the  author's  case  did  remain  virulent  in  autopsy 
material  for  twenty-six  hours  or  longer. 


Complement-Fixation  Tests  with  Two  Antigens.— Larkin  (Am. 
Jour.  Si/philis,  1021,  v.  47(V)  says  that  two  antigens  whose  reliability 
has  been  established  form  a  valuable  check  upon  another  for  routine 
public  health  laboratory  work.  Cholesterinized  antigen  gave  a  high 
percentage  of  positive  and  doubtful  reactions.  This  bears  out  the  usual 
observation  that  cholesterinized  antigens  are  more  sensitive  than  crude 
alcoholic  antigens.  Sera  are  occasionally  found  which  are  undoubtedly 
positive  but  which,  due  to  some  peculiarity  of  the  serum  do  not  react 
with  one  of  the  antigens  used.  The  cholesterinized  antigen,  used 
alone,  must  be  considered  a  rather  unreliable  antigen  likely  to  give  false 
positives.  

Studies  in  the  Standardization  of  the  Wassermann  Reaction.— 
KoLMER  (Am.  Jour.  Syphilis,  1921,  v,  439)  says  that  the  antibody 
content  of  serum  from  mixed  venous  and  arterial  blood  collected  by 
pricking  a  finger  and  of  venous  blood  collected  by  venipuncture,  is 
identical.  Blood  sera  collected  from  fingers  or  by  cupping  are  more 
likely  to  become  anti-complementary  than  sera  collected  liy  aseptic 
technic  and  venipuncture,  due  to  greater  chances  for  bacterial  con- 
tamination. Syphilitic  sera  collected  at  once  by  defibrinating  and 
centrifuging  blood  contain  as  much  complement-fLxing  antibod}'  as 


296  PROGRESS  OF  MEDICAL   SCIENCE 

sera  allowed  to  separate  from  one  to  forty-eight  hours.  When  pre- 
served human  sera  yield  stronger  complement-fixation  reaction  than 
the  same  sera  while  fresh,  the  diiTerence  is  due  to  the  presence  of  anti- 
complementary substances  antilysins  or  the  deteriorations  of  natural 
hemolysins.  The  anti -complementary  activity  of  a  serum  is  greatly 
modified  by  whether  it  is  used  unheated  or  heated  and  by  the 
presence  or  absence  of  natural  hemolysins.  The  presence  of  anti- 
complementary substances  (antilysins)  influences  the  degree  of  positive- 
ness  of  a  reaction  and  explains  In  part  the  differences  observed  with 
portions  of  the  same  blood  in  different  laboratories;  technic  should, 
however,  discover  the  presence  of  these  antilysins  and  render  all  labora- 
tory reports  uniform,  insofar  as  positive  or  negative  reactions  are  con- 
cerned. The  serum  control  tube  should  not  carry  more  serum  or  spinal 
fluid  than  the  main  tube  or  tubes  if  an  anti-sheep  or  anti-ox  hemolytic 
system  is  being  employed  in  order  to  avoid  the  influence  of  natural 
hemolysis.  

Salt  Solution  in  Increased  Intracranial  Tension.  —Foley  (Svrg.  Gyn. 
Obstet.,  1921,  xxxiii,  127)  says  that  intravenous  injection  of  hyper- 
tonic salt  solution  or  the  ingestion  of  salt  produces  a  fall  of  cerebro- 
spinal fluid  pressure  and  a  diminution  of  brain  bulk.  In  conditions  of 
pathologically  increased  tension,  the  response  is  conditioned  by  the 
details  of  the  pathological  alterations.  The  determining  factors  appear 
to  be  the  size  of  the  lesion  which  increases  brain  bulk  and  the  amount 
of  fluid  available  for  absorption.  The  induced  fall  of  pressure  is  in- 
versely proportional  to  the  former  and  directly  proportional  to  the 
latter.  A  distinction  is  made  between  increased  intracranial  fluid 
tension  per  se  and  increased  intracranial  tension  which  is  due  to 
enlargement  of  brain  bulk.  From  observation  of  cases  of  obstructed 
and  dilated  ventricles  an  intraventricular  absorption  of  fluid  following 
salt  ingestion  seems  to  occur.  The  procedure  has  a  definite  field  of 
clinical  usefulness  in  cases  exhibiting  high  grades  of  intracranial  pressure. 
The  most  striking  results  are  to  be  obtained  in  those  cases  in  which 
cerebrospinal  fluid  obstruction  exists. 

Jejunal  Ulcer.— Judd  (Svrg.  Gyn.  Obstet.,  1921,  xxxiii,  120) 
says  that  gastro-enterostomy  for  ulcer  of  stomach  or  duodenum  offers 
the  patient  a  good  prospect  of  complete  and  permanent  relief  of  all 
symptoms.  Unsatisfactory  results  are  most  often  due  to  a  gastro- 
jejunostomy in  cases  in  which  no  ulcer  exists— procedure  must  be  upon 
a  pathological  basis.  The  relative  appearance  of  the  syndrome  called 
"vicious  circle"  is  due  to  recognition  of  the  importance  of  avoiding 
operation  when  no  ulcer  exists.  Jejunal  ulcer  is  one  of  the  most  serious 
and  perhaps  one  of  the  most  common  after-complications  of  gastro- 
enterostomy. It  occurs  either  in  the  line  of  anastomosis  as  a  so-called 
gastrojejunal  ulcer  or  in  the  jejuiunn  as  a  true  jejunal  ulcer.  The 
lesion  is  usually  single.  Its  frec|uency  is  diflirult  to  estimate,  Patterson 
reporting  that  they  occurred  in  from  1  per  cent  to  2  per  cent  of  cases. 
A  satisfactory  explanation  of  the  cause  of  jejunal  ulcer  can  best  be  found 
in  the  etiology  of  the  original  ulcer.  Only  one  case  of  primary  jejunal 
ulcer  is  mentioned  in  the  literature.  The  author  notes  that  jejunal 
ulcer  following  operation  almost  always  occurs  only  following  gastro- 
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enterostomy  for  ulcer.  There  have  been  no  cases  observed  in  the 
Mayo  Clinic  following  plastic  procedure  around  the  pylorus.  The 
principal  cause  of  the  secondary  ulceration  is  the  action  of  the  acid 
gastric  secretion  on  the  mucous  membrane  of  the  jejunum.  In  all 
Patterson's  cases  and  in  more  than  60  per  cent  of  the  cases  in  the  clinic 
the  acids  were  high  even  after  gastro-enterostomy.  Permanent  suture 
material  has  also  been  a  factor  in  the  production  of  many  ulcers  par- 
ticularly those  close  to  the  gastro-jejunostomy  opening.  Infection 
must  play  some  part  in  the  etiology  of  these  lesions,  for  the  cut  sur- 
faces of  the  stomach  and  of  the  jejunum  are  exposed  to  the  infection 
from  the  original  ulcer  during  operation  and  during  the  healing 
process,  which  lasts  about  fourteen  days.  The  onset  of  symptoms 
varies  from  almost  immediately  after  the  gastro-enterostomy  to  eight 
or  ten  years.  Usually  all  s\Tnptoms  are  completely  relieved  following 
gastro-enterostomy  for  six  months  to  a  year.  The  results  of  opera- 
tions in  these  cases  of  secondary  ulcer  have  been  reasonably  satisfac- 
tory, especially  since  the  importance  of  dispensing  with  the  gastro- 
enterostomy has  been  realized.  Whenever  a  secondary  ulcer  has  formed 
after  gastro-enterostomy  it  is  surprising  how  many  will  continue  to  form 
if  the  anastomosis  is  maintained  in  those  patients  who  seem  to  have 
some  definite  irregularity  or  specific  infection. 


Studies  in  Reduction  of  Bone  Density. — Phemister  (Ain.  Jour. 
Roentgenology,  1921,  viii,  355)  says  that  reduction  in  density  may  be 
local,  regional  or  general — according  to  the  cause.  The  author's  object 
is  to  show  the  histologic  processes  by  which  bone  is  destroyed.  In 
bone  infections  there  are  four  processes  by  which  reduction  in  density 
may  be  produced — first,  there  is  destruction  of  dead  bone  at  the  seat  of 
greatest  inflammatory  activity;  second,  there  is  local  destruction  of 
li\'ing  bone  or  caries;  third,,  there  is  rarefying  osteitis  in  the  neighboring 
li^^ng  bone  for  variable  distances  about  the  area  of  complete  bone 
destruction;  and  fourth,  there  is  regional  atrophy  of  disease.  In 
osteomyelitis  necrotic  bone  results  from  the  effect  of  the  toxins  in  the 
most  severely  inflamed  region.  The  unossified  elements  of  the  dead 
bone  are  rapidly  killed  by  toxins  and  removed  by  the  action  of  the 
serum  and  leukocytes.  The  calcareous  dep6sits  are  only  removed  as  a 
reparative  process  by  the  absorptive  action  of  the  granulations.  From 
six  to  fifteen  days  elapse  before  signs  of  reduction  in  density  can  be 
sho"«Ti  by  the  x-ray.  Tuberculosis  usually  produces  localized  osteitis. 
The  metaphyseal  region  of  the  end  of  the  bone  is  more  frequently 
involved  primarily,  especially  during  the  first  decade.  After  the  tenth 
year  primary  foci  in  the  epiphyses  are  seen  with  increasing  frequency. 
Ingrowth  of  tubercular  granulation  tissue  beneath  the  articular  car- 
tilage is  a  common  occurrence  leading  to  destruction  of  the  articular 
cortex  of  bone  and  to  disappearance  of  the  sharp  line  which  it  normally 
casts  in  x-rays.  Bone  syphilis  produced  gummatous  caries  in  irregu- 
larly distributed  and  various-sized  areas.  Shadows  from  new  bone 
formation  are  frequently  interspersed.  In  bone  tumors  reduction  of 
density  results  almost  entirely  from  breaking  down  of  living  bone  by 
cellular  activity.  In  metastatic  carcinoma  of  bones  the  relative 
amounts  of  bone  destruction  and  new  bone  formation  bear  some 
relation  to  the  seat  of  the  primary  tumor — and  its  degree  of  malignancy 
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and  rate  of  growth.  Metastatic  carcinoma  of  the  breast  tends  to 
produce  bone  destruction  with  little  associated  new  bone  formation, 
while  carcinoma  of  the  prostate  produces  little  bone  destruction  and 
much  new  bone  formation.  Reduction  in  density  in  sarcoma  usually 
occurs  en  masse  and  while  the  outline  of  the  area  destruction  may  be 
irregular,  extensive  pocket  formation  is  uncommon.  New  bone 
formation  in  the  ossifying  types  of  sarcoma  may  be  sufficiently  extensive 
to  offset  the  reduction  in  density  resulting  from  bone  destruction  but 
its  distribution  and  arrangement  ire  usually  such  that  the  shadows 
cast  are  of  diagnostic  significance.  Central  giant-celled  tmnors  affecting 
the  ends  o*  the  li^^ng  bones  form  a  special  group  and  it  is  questioned 
whether  they  should  be  classified  with  sarcomas.  They  reduce  bone 
density  by  eccentric  growth  and  are  entirely  devoid  of  any  tendency  to 
undergo  ossification.  The  reduction  of  density  in  bone  cysts  is  quite 
similar  to  that  in  giant-celled  tumors  in  that  the  process  begins  in  the 
interior  of  the  bone  and  produces  eccentric  erosion  without  subsequent 
ossification  of  the  tissue  which  caused  the  erosion.  Small  perforations 
of  the  cortex  are  more  common.  The  site  affected  is  farther  from  the 
bone  end. 
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A  Contribution  to  the  Topographic  Anatomy  of  the  Thymus  Gland 
with  Particular  Reference  to  its  Changes  £^t  Birth  and  in  the  Period 
of  the  Newborn.— XovACK  {Am.  Jour.  Di.s.  Children,  August,  1021 1 
studied  0.5  fetuses  and  full-term  children.  He  found  that  the  lobation 
of  the  thymus  is  determined  early  in  fetal  life,  and  the  establishment 
of  respiraticm  has  no  effect  on  it.  The  thynuis  in  the  late  fetus  and  in 
the  newborn  is  predominatingly  of  the  cervicothoracic  type,  with  the 
position  intermediate  between  the  cervical  location  in  the  embryo  and 
the  thoracic  location  of  the  older  infant  child  and  adolescent.  In  the 
late  fetus  and  in  stillborn  children  there  is  a  typical  form  and  quite 
constant  relations.  Its  lateral  surfaces  are  convex  and  bulge  against 
the  medial  surfaces  of  the  lungs.  The  lungs  very  rarely  extend  at  all 
on  its  anterior  surface  and  the  thymus  very  rarely  extends  at  all  on  the 
anterior  surface  of  the  right  ventricle  of  the  heart.  In  li\ cboni  infants 
it  has  a  ty])ical  form  and  relation  which  are  similar  to  those  found  in 
yomig  children.  It  is  elongatecl  and  molded  so  that  the  anterojmsterior 
and  lateral  surface  bear  tlu'  impressions  of  all  the  organs  with  which  it  is 
in  contiict.  The  lateral  surfaces  usually  show  marked  convexities,  which 
arc  occui)ie<l  by  the  lungs,  which  i)ass  over  the  anterior  surface  of  the 
organ.  I'tilike  the  fetal  thynuis  it  usually  extends  more  iTiferiorly. 
j)assing  oxer  the  right  ventricle.  The  change  from  tlu«  broad  or  l\'tal 
type  to  the  elongated  an<l  moldt'd  type  found  in  the  liveborn  and  in 
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young  infants  bears  a  direct  relation  to  the  establishment  of  respiration 
and  is  dependent  on  the  expansion  of  the  lungs.  The  organ  is  com- 
pressed from  side  to  side  by  the  medial  surfaces  of  the  expanding  lung. 
It  is  compressed  anteroposteriorly  by  the  anterior  borders  of  the  lungs, 
which  become  much  thickened  in  the  establishment  of  respiration  as 
they  gradually  overlap  the  th\-mus.  In  some  cases  the  thymic  sub- 
stance may  project  posteriorly  at  birth  to  such  an  extent  that  some  of 
the  structures  situated  there  are  compressed  by  it.  This  may  be  due 
either  to  an  unusiuilly  large  thymus  or  to  a  very  narrow  superior  thoracic 
aperture  which  will  not  allow  the  th\nnus  to  protrude  into  the  cervical 
regi(m  as  it  is  compressed  by  the  expanding  lungs.  A  distinction  should 
be  made  between  the  broad  fetal  type  and  the  infantile  or  narrow 
elongated  ty])e. 

Calcium  and  Phosphorus  in  the  Serum  in  Relation  to  Rickets.— 
HowLAXD  and  Kramer  (Am.  Jour.  Dis.  Children,  August,  1921)  found 
that  in  non-rachitic  children  the  concentration  of  calcium  is  from  10 
to  11  mg.  per  100  cc  of  serum.  The  concentration  of  inorganic  phos- 
phorus is  about  5  mg.  per  100  cc  of  serum.  The  constancy  of  the 
concentration  of  calcium,  phosphorus  and  bicarbonate  in  the  serum  of 
normal  children  undoubtedly  determines  the  constancy  of  the  inorganic 
composition  of  normal  bone.  During  the  period  of  active  rickets  the 
calcium  concentration  may  be  normal  or  slightly  reduced.  The 
reduction  does  not  seem  to  depend  directly  on  rickets.  There  are 
reasons  for  belie\-ing  that  in  many  instances  the  reduction  is  related  to 
a  latent  form  of  tetany.  The  inorganic  phosphorus  of  the  serum  is 
regularly  reduced  in  active  rickets,  sometimes  to  an  extreme  degree. 
During  the  process  of  healing,  whether  occurring  spontaneously  or  as 
the  result  of  the  administration  of  cod-liver  oil,  the  phosphorus  content 
of  the  serum  gradually  rises  to  a  normal  figure  and  often  somewhat 
above  this.  Relapses  are  accompanied  by  a  fall  in  the  phosphorus 
concentration  of  the  serum.  All  the  children  under  two  and  a  half 
years  of  age  in  whom  there  was  an  inorganic  phosphorus  content  of  the 
serum  of  3  mg.  or  less  had  been  suffering  from  rickets. 


The  Casein  of  Cows'  Milk  and  Human  Milk  in  their  Relation  to 
Infant  Feeding  (the  Action  of  Rennin  on  Casein).— Bosworth  (Am. 
Jour.  Dis.  Child rrn,  August,  1921)  found  that  the  casein  from  cows' 
milk  and  human  milk  are  acids,  having  the  same  chemical  composition 
and  the  same  chemical  characteristics,  the  two  caseins  forming  the 
same  series  of  salts  with  bases.  In  cows"  milk  the  casein  is  present  as 
a  calcium  caseinate,  while  in  human  milk  the  casein  probably  is  present 
as  a  potassium  caseinate.  ^^^^en  rennin  is  added  to  solutions  of  casein 
or  to  milk  tlie  casein  is  split  into  two  equal  molecules  of  paracasein. 
The  addition  of  rennin  to  solutions  of  casein  or  to  milk  may  or  may  not 
result  in  coagulation,  depending  on  tlic  nature  of  the  salts  in  the  solution 
or  milk.  Coagulation  is  promoted  by  soluble  calcium  salts  and  is 
retarded  or  inhibited  by  the  addition  of  soluble  salts  of  sodium,  potas- 
sium or  ammonium.  The  development  of  acidity  in  cows'  milk  favors 
coagulation  after  the  addition  of  rennin;  the  greater  the  acidity  the 
tougher  the  curds.  Milk  in  entering  the  infant's  stomach  is  acted  upon 
by  the  enzymes  present.     The  enz\-me  rennin,  acting  upon  casein. 
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changes  it  to  paracasein.  Breast  milk  contains  small  amounts  of 
casein  and  small  amounts  of  soluble  calcium  with  relatively  large 
amounts  of  sodium  and  potassium.  The  action  of  rennin  on  breast 
milk  results  in  no  curdling  or  the  production  of  a  very  small  amount 
of  very  finely  divided  curds.  Breast  milk  enters  the  mouth,  stomach 
and  intestines  in  a  liquid  state.  It  does  not  form  large  curds  in  the 
stomach  and  cannot  block  the  pylorus.  Cows'  milk  or  any  of  its 
modifications  contain  large  amounts  of  casein  and  soluble  calcium  with 
relatively  small  amounts  of  sodium  and  potassium.  The  action  of 
rennin  on  these  milks  or  their  modifications,  owing  to  the  high  casein 
and  soluble  calcium  contents,  results  in  the  production  of  large  flocculent 
curds,  which  at  body  temperature  may  coalesce  and  form  large  masses. 
These  masses  are  a  mixture  of  paracasein,  fat  and  milk  salts.  Cows' 
milk  or  any  of  its  modifications  enters  the  mouth  and  stomach  as  a 
liquid,  but  in  the  stomach  a  part  of  the  milk  may  be  separated  into 
curds  by  the  action  of  the  rennin.  These  curds  may  become  very  large 
and  may  block  the  pylorus.  They  may  remain  in  the  stomach  for  days 
and  may  be  added  to  by  sul)sequent  feedings.  Fresh  cows'  milk  does 
not  curdle  on  addition  of  rennin.     Curd  formation  depends  on  acidity. 


Lesions  of  the  Corpus  Striatum  in  Childhood,  with  a  Report  of  Clinical 
Cases  (Illustrating  Various  Syndromes).— Crothers  (Am.  Jour.  Dis. 
Children,  August,  1921)  says  that  a  number  of  syndromes  characterized 
by  disturbances  of  associated  movements,  variation  in  muscle  tone  and 
speech  defects  are  definitely  associated  with  sharply  defined  localized 
lesions  of  the  corpus  striatum.  They  are  easily  distinguished  in  typical 
cases  from  spastic  pjTamidal  tract  syndromes  and  from  ordinary  chorea. 
In  atypical  cases  confusion  arises  and  careful  sorting  out  of  signs  is 
necessary.  Critical  reexamination  of  children  showing  involuntary 
movements  over  a  period  of  months  or  years  reveals  unsuspected  cases. 
The  cases  of  this  series  demonstrate  the  dangers  of  relying  on  casual 
impressions  in  judging  mental  states  when  speech  defects  and  motor 
disorders  complicate  the  picture.  From  every  point  of  view  the  study 
of  cases  of  the  type  described  here  is  well  worth  while.  The  present 
classification  is  purely  tentative  and  is  too  rigid.  The  author's  experi- 
ence indicates  that  these  disorders  are  not  rarities,  but  that  general 
attention  to  them  has  not  been  stimulated.  The  corpus  striatum  may 
not  be  the  only  area  involved.  Many  other  lesions  may  complicate 
and  obscure  the  picture.  

Some  Observations  on  the  So-called  Inanition  Fever  of  the  New- 
born.—Gri'lee  and  Bo.xAK  (Arch.  I'cd.,  July,  1021)  reported  at  the 
meeting  of  tlie  American  Pediatric  Society  that  they  had  studied  183 
newborn  infants  with  regard  to  the  transitory  fe^•er  which  frequently 
occurs  during  the  first  few  days  of  life,  and  which  has  not  been  accounted 
for  satisfactorily.  It  is  apparently  a  febrile  condition  simple  in  nature. 
Observations  were  made  on  the  weight  for  the  first  five  days;  the 
percentage  of  greatest  loss;  the  highest  daily  temperature  for  five  days; 
the  quantity  of  breast  milk  for  tiiis  time  jx^riod;  the  quantity  of  water 
for  the  same  length  of  time;  the  total  foods  taken  for  these  days;  the 
estimated  loss  by  vomiting;  the  total  number  of  stools;  icterus  if  present 
and  upon  what  day  it  appeared.     The  cases  were  divided  into  groups. 
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according  to  weight.  For  normal  cases  the  average  weight  loss  was  6.2 
per  cent;  for  46  cases  with  a  temperature  between  99.2°  and  100° 
the  weight  loss  was  6.2  per  cent;  for  16  cases  with  a  temperature  between 
100.2°  and  102°,  the  average  weight  loss  was  11.2  per  cent.  ^Yhile  at 
first  glance  this  appeared  to  be  significant,  if  the  individual  cases  were 
carefully  examined  it  would  be  found  that  among  the  cases  with 
normal  temperature  the  loss  of  weight  was  as  great  as  17.3  per  cent, 
which  was  higher  than  any  case  with  fever.  There  could  not  be  shown 
any  regular  relationship  between  the  quantity  of  fluids  ingested  and  the 
occurrence  of  fever.  Some  cases  seemed  to  show  a  relationship  between 
the  fever  and  the  food  ingested,  but  others  seemed  to  give  an  opposite 
result.  The  conclusion  was  made  that  the  temperature  rise  was  not 
regularly  to  be  explained  on  the  basis  of  dehydration.  It  has  been 
suggested  that  he  temperature  elevation  may  be  due  to  the  absorption 
of  some  protein  product,  either  bacterial  or  other. 


Malnutrition  in  Children  of  the  Well-to-do.— Kerley,  Lorexze  and 
DuBosE  (Arch.  Feci,  July,  1921)  presented  this  paper  at  the  meeting 
of  the  American  Pediatric  Society.  They  described  a  type  of  cases  of  mal- 
nutrition where  the  child  remained  persistently  an  inferior  individual 
from  a  physical  standpoint.  In  the  majority  of  these  cases  two  features 
stood  out  prominently.  These  were  deficient  food  intake  or  imperfect 
digestion,  though  the  caloric  intake  was  not  necessarily  below  the 
normal  requirements.  It  was  found  that  these  cases  fell  into  groups. 
First  there  were  those  cases  in  which  there  was  a  maladjustment  of  the 
different  food  elements.  Usually  butter  cream  and  4  per  cent  milk  fat 
had  been  crowded.  From  the  caproic  standpoint  the  children  had  been 
fed  above  their  requirements  on  a  non-growing  diet.  The  essential 
foods,  meats,  cereals,  vegetables  and  fruits  were  taken  indifferently. 
In  the  management  of  these  children  the  fact  must  be  recognized  that 
there  must  be  a  healthy  desire  for  food,  and  this  can  be  created  by  the 
withdrawal  of  fats  and  sugars  in  large  measure.  Three  meals  should 
be  given  daily  at  five-hour  intervals,  and  nothing  but  water  should  be 
allowed  between  meals.  A  low  fat  and  sugar  diet  should  be  given. 
In  the  second  group  hyperacidity  of  the  stomach  juices  causes  a  defective 
food  intake  and  malnutrition  largely  through  the  production  of  a  poor 
appetite.  The  chief  symptom  of  lu^jeracidity  is  a  lack  of  desire  for 
food.  In  cases  of  long  standing  this  is  accompanied  by  nausea  and 
vomiting.  Pain  and  discomfort  are  greatest  before  the  meals.  Gastric 
analyses  were  made  in  .51  cases  between  the  ages  of  two  and  eight  years. 
A  total  acidity  ranging  from  38  to  138  was  found.  Normal  acidity  is 
usually  considered  as  ranging  from  30  to  40.  In  this  group  etiological 
factors  include  candy  and  ice-cream,  irregularity  in  meal  hours  and 
faulty  feeding.  This  type  of  patient  usually  responds  to  dietetic  treat- 
ment. Three  meals  suitable  for  the  age  are  to  be  given  and  nothing  is 
allowed  between  meals  except  water.  Extremes  of  heat  and  cold  should 
be  avoided.  Condiments,  candy,  pastry  and  raw  fruits  are  excluded. 
It  is  important  that  a  daily  evacuation  of  the  bowels  be  ensured.  The 
third  group  of  cases  comprise  those  in  which  defective  intestinal 
mechanics  delay  the  emptj'ing  of  the  stomach.  Defective  food  intake 
and  poor  appetite  are  usually  found  in  those  in  whom  there  is  a  stomach 
residue  after  four  and  a  half  hours.     In  order  that  a  child  have  a  normal 
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desire  for  food  there  must  be  an  interdigestive  period  of  at  least  one 
hour.  Retention  is  sometimes  due  to  pylorospasm  caused  by  an 
anomaly  or  lesion  lower  down  in  the  "ntestinal  tract.  Some  of  these 
include  ptosis,  angulation,  dilatation  and  sacculation.  The  fourth 
group,  although  comparatively  small,  include  the  hardest  type  to  effect 
relief.  These  were  the  underweight,  overactive,  anemic,  physically 
retarded,  precocious  children. 

Acute  Rheumatic  Fever  and  Its  Variants  in  Childhood  and  Adoles- 
cence.—Riesmax  {Jour.  Am.  Med.  Assn.,  May  21,  1921)  points  out  that 
in  childhood  this  disease  presents  certain  important  peculiarities. 
Although  it  occurs  in  children  of  all  ages,  even  having  occurred  intra- 
uterine, it  is  most  frequent  between  the  ages  of  five  and  fifteen  years, 
and  is  especially  common  about  the  age  of  puberty.  Girls  seem  to  be 
affected  a  little  more  frequently  than  boys,  while  in  the  adults  the  males 
are  more  frequently  affected.  The  joint  involvement  is  often  slight 
and  may  be  overlooked.  He  reminds  us  that  growing  pains,  so  called, 
are  frequently  rheumatic  signals.  The  involvement  of  the  heart  is 
very  common  in  children.  Its  occurrence  and  severity  bear  no  relation- 
ship to  the  severity  of  the  joint  involvement,  as  slight  joint  involvement 
may  be  followed  by  severe  damage  to  the  heart.  Follicular  tonsillitis 
frequently  precedes  the  attack  and  is  commonly  found  in  the  pre\ious 
history  of  the  patient.  Chorea  often  follows  attacks.  In  children 
there  is  more  frequently  skin  manifestations  than  in  adults.  Cerebral 
rheumatism  characterized  by  delirium  and  hyperpyrexia  is  rarely  seen 
in  children,  but  it  is  a  complication  of  the  disease  in  the  adult. 
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Treatment  of  Sterility  by  the  Use  of  the  Intra-uterine  Stem  Pessary. 
— Rawls  {Am.  Jour.  Obst.,  February,  1021,  p.  499)  publishes  the 
result  obtained  by  the  study  of  205  cases  with  final  results  in  117  cases. 
In  47  cases,  or  22.9  per  cent,  sterility  was  the  condition  for  which  relief 
was  sought;  in  23,  or  11.2  per  cent,  dysmenorrhea  and  sterility  were 
the  reason  for  the  treatment.  In  some  of  the  cases  before  the  pessary 
was  introduced  dilatation  and  curetting  were  done.  When  the  scraping 
were  examined  microscopically  they  were  normal  in  08. S  per  cent. 
The  hard-rubber  stem  pessary  was  used  in  54.8  per  cent  of  the  cases, 
the  glass  stem  in  43  per  cent,  the  straight  in  40,  the  curved  in  40  and 
the  Wylie  drain  in  4  or  2.2  per  cent.  In  124  cases  the  pessary  was  worn 
in  If)  less  than  a  month;  in  36  from  one  to  two  months;  in  24  from  two 
to  three  months;  in  15  from  three  to  four  months;  in  3  four  to  five;  in 
1  five  months  and  in  29,  or  23.4  per  cent,  the  pessaries  were  cut  out 
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partially  or  entirely.  When  hard-rubber  pessaries  were  used  sutures 
of  silkworm  gut  were  employed  to  keep  them  in  place ;  when  glass  pessaries 
were  selected  suspension  sutures  were  secured  by  shot  or  washers  or 
bone  buttons.  ^Yhile  many  of  the  symptoms  and  conditions  present 
are  of  interest  the  obstetrician  has  to  do  only  with  the  question  of  the 
use  of  this  pessary  as  an  aid  in  remedying  sterility.  It  was  found  that 
the  method  of  treatment  has  a  limited  field  of  usefulness  and  in  about 
half  of  the  patients  presenting  themselves  with  pelvic  conditions  this 
pessary  could  be  used.  As  an  operative  measure  it  is  applicable  to  2.3 
per  cent  of  patients  treated  and  1.3  per  cent  of  operations  performed 
in  hospital.  The  treatment  is  not  without  its  complications  and  dis- 
advantages, for  while  a  temporary  rise  of  temperature  is  not  unusual 
there  is  a  transient  morbidity  of  17.6  to  21.8  per  cent  and  a  permanent 
morbidity  of  from  5.8  to  9.8  per  cent.  For  sterility  it  is  stated  that 
relief  followed  its  use  in  23.4  per  cent.  Comparing  it  with  other  forms 
of  operative  interference  it  is  said  to  give  as  good  results  as  other  opera- 
tions, with  less  primary  invalidism  and  no  more  liability  to  permanent 
bad  results.  This  treatment  should  never  be  used  except  in  carefully 
selected  and  studied  cases,  when  its  results  should  be  correspondingly 
good.  

Indirect  Expulsion  of  the  Placenta.— Baer  {Jour.  Atti.  Med.  Ass7i., 
February  20,  1921)  expresses  the  placenta  by  taking  the  abdominal  wall 
in  the  two  hands,  drawing  it  together  and  compressing  the  uterus  in 
longitudinal  direction.  This  is  done  just  above  the  uterus  in  such  a 
way  as  to  force  the  uterus  down  toward  the  pelvic  brim ;  the  patient  is 
urged  to  bear  down  during  this  time.  By  this  manipulation  the  recti 
muscles  are  pulled  together  and  held  firmly.  Four  hundred  cases  were 
so  treated  by  nineteen  operators.  In  the  majority  of  cases  this  method 
was  successful  within  thirty  minutes  after  delivery  of  the  child;  in  eleven 
cases  forty -five  minutes  elapsed  and  in  one  case  three  trials  were  made 
and  the  placenta  expressed  in  sixty  minutes  after  the  birth  of  the  child. 
The  method  is  stated  to  be  90  per  cent  efficient  in  the  hands  of  different 
operators. 
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Drainage  in  Pelvic  Surgery.— The  question  of  when  to  drain  in  the 
performance  of  pelvic  operations  is  a  never-ending  questicm  and  from 
the  extreme  of  universal  drainage  of  some  years  ago,  the  pendulum  has 
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almost  swung  to  the  point  where  drainage  had  to  be  defended  by  the 
surgeon  using  it.  The  question  can  only  be  answered  by  long  and  varied 
experience  under  all  sorts  of  conditions  and  there  is  probably  no  gyne- 
cologist in  this  country  whose  opinion  along  this  line  should  bear  more 
weight  than  Kelly's  (New  York  Med.  Jour.,  1921,  cxiv,  390).  He  feels  sure 
that  from  time  to  time  the  judicious  use  of  a  drain  over  a  short  period 
of  time,  from  thirty-six  hours  to  several  days,  does  one  of  three  things: 
It  is  an  unspeakable  comfort  to  the  surgeon  to  be  sure  that  there  is  no 
collection  of  fluids  about  the  field  of  operation.  It  relieves  the  patient 
of  a  vast  amount  of  discomfort  in  her  early  convalescence,  converting 
a  stormy,  febrile  recovery  into  a  smooth,  peaceful  one.  It  carries  off 
the  serum  and  blood,  and,  it  may  be,  lingering  infections  which  occa- 
sionally give  rise  to  a  general  peritonitis.  Kelly  would  drain  in  every 
case  where  infectious  material  has  been  widespread  and  there  remain 
some  lingering  suspicions  areas.  He  includes  here  cases  in  which  there 
has  been  soiHng  by  bowel  contents.  He  would  drain  in  all  ragged  cases 
such  as  those  in  which  pehdc  adhesions  had  been  so  extensive  and  firm 
about  the  floor  and  walls  that  the  occurrence  of  considerable  sero- 
sanguineous  weeping  is  a  moral  certainty.  Without  exception,  he  drains 
after  remo\'ing  a  cancerous  uterus.  He  uses  a  small,  special  drain  in 
most  cases  of  myomectomy,  where  sometimes  weeping  and  bleeding 
occur  unaccountably.  When  in  serious  doubt,  Kelly  says  "drain  \"  Some 
surgeons  would  undoubtedly  reverse  this  dogma.  If  the  trouble  in  the 
pelvis  is  very  severe,  then  a  good,  big  drain  of  washed  iodoform  gauze 
in  protective  rubber  tissue  ought  to  be  laid  through  the  vaginal  vault, 
to  cover  the  peh-ic  floor  loosely.  It  should  never  be  packed  in  tightly 
and  never,  under  any  circumstances,  should  the  drain  be  allowed  to 
extend  up  or  down  between  loops  of  bowel.  A  form  of  drain  which  he 
has  found  most  useful  in  his  work,  and  which  he  calls  a  provisional  or 
tell-tale  drain  is  a  small  drain  about  the  size  of  a  cigarette  or  a  little 
larger.  It  is  peripheral  in  two  senses,  it  is  laid  through  the  abdominal 
wall  at  or  near  the  lower  angle  of  the  median  incision,  above  the  sym- 
physis, reaching  well  within,  but  no  attempt  is  made  to  come  into 
contact  with  the  field  of  the  operation  Avhich  lies,  it  may  l>e,  well  below 
the  pelvis.  He  uses  such  a  drain  in  myomectomy  as  well  as  where  serious 
oozing  is  to  be  ex-pected,  but  never  where  there  is  reason  to  expect 
immediate  infection.  Its  sole  function  is  to  let  out  all  the  excess  of  serum 
and  blood  welling  up  from  the  pelvis  and  seeking  this  direction  of  least 
resistance.  It  is  temporary  in  character,  being  removed  in  from  twenty- 
four  to  thirty-six  hours,  as  soon  as  the  outward  flow  abates,  as  shown  by 
the  dressings  remaining  dry.  

Embolism  after  Hysterectomy  for  Myoma.  -.\  jKitient  has  had  a 
hysterectomy  tor  a  uterine  myoma  and  has  had  a  satisfactory  recovery 
and  is  about  to  be  allowed  out  of  bed,  the  family  having  been  assured 
that  complete  recovery  is  merely  a  matter  of  time,  when  suddenly, 
the  patient  collapses  and  death  ensues  in  less  time  than  it  takes  to 
describe.  Such  is  the  sad  picture  of  pulmonary  embolism  as  it  occurs 
in  a  small  percentage  of  ca.ses  following  ])el\ic  operations  and  we  stand 
helplessly  by  when  the  condition  occurs,  realizing  that  oiu"  elTorts  are 
futile.  .\ny  investigation  wliieh  would  reduce  the  incidence  of  such  a 
dreaded  complication  woiild  undoubtedly  receive  recognition  from  the 
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profession  and  therefore  we  desire  the  reader  to  become  acquainted 
with  the  work  of  Farrar  (Am.  Jour.  Ob.ft.  and  Gi/nec,  1921,  ii,  286) 
based  on  observations  in  the  Woman's  Hospital  in  New  York.  She 
finds  that  puhnonary  embolism  or  thrombosis  is  the  most  frequent 
cause  of  postoperative  pulmonary  complications  following  hysterectomy 
for  myoma  uteri  and  the  source  of  the  embolism  is  a  thrombosis  of  the 
pelvic  veins  or  the  veins  of  the  lower  extremities,  or  a  thrombosis  of  the 
right  heart.  The  development  of  a  thrombosis  or  embolism  may  be 
during  an  operation  or  immediately  following  it.  The  most  frequent 
time  seems  to  be  daring  the  first  forty-eight  hours.  The  symptoms  in 
the  order  of  their  most  frequent  occurrence  are  pain,  friction  rub, 
cough,  bloody  sputum  and  rales,  dulness  and  alteration  of  breath 
sounds.  These  signs  are  premonitory  of  a  thrombosis  but  the  evidences 
of  thrombosis  in  the  veins  of  the  lower  extremity  or  pehdc  veins  do 
not  appear  until  later.  The  physical  findings  at  the  onset  are  similar 
to  lobar  pneumonia  or  pleurisy,  but  the  clinical  picture  soon  separates 
the  cases.  In  differential  diagnosis  the  roentgen  ray  may  be  of  value. 
The  causes  of  thrombosis  are:  (1)  An  enfeebled  circulation  due  to: 
(a)  dilated  venous  trunks,  especially  of  the  pelvis  and  lower  extremities; 
(6)  venous  stasis;  (c)  lowered  blood  volume  due  to  hemorrhage  or  shock; 
(d)  myocardial  insufficiency.  (2)  Infection.  The  treatment  of  this  con- 
dition shoujd  be  prophylactic  and  directed  to  improving  the  circulation 
of  the  blood  by  strengthening  the  heart  muscles  and  walls  of  the  blood- 
vessels and  increasing  the  hemoglobin  of  the  blood.  The  importance 
of  rest  in  bed  as  a  preliminary  to  operation  to  relieve  the  pressure  of 
large  myomata  on  the  veins  of  the  pelvis  and  lower  extremities,  the  use 
of  blood  transfusion  before  operation  in  cases  of  marked  anemia  and  the 
maintenance  of  the  blood  volume  during  operation  by  gum  glucose 
given  intravenously,  sholxld  be  emphasized.  In  substantiating  this 
theory,  Farrar  reports  that  during  a  two-year  period  all  ward  patients 
having  large  fibroids  were  kept  in  bed  from  five  to  seven  days  prior 
to  operation  and  no  embolism  or  thrombosis  occurred  in  any  case. 
In  the  private  patients,  who  were  not  kept  in  bed  prior  to  operation, 
a  fatal  embolism  occurred  once  and  venous  thrombosis  six  times  during 
the  same  period  with  exactly  the  same  operative  technic. 


Management  of  Renal  Tuberculosis.— Looked  at  broadly  the  devel- 
opment of  our  knowledge  of  renal  tuberculosis  within  the  last  ten 
years  has  been  satisfactory,  according  to  Cabot  {Minnesota  Med., 
1921,  iv,  354).  The  relative  frequency  of  the  disease,  its  accurate 
diagnosis  and  its  satisfactory  operative  treatment  have  been  developed 
progressively  and  soundly,  and  the  improvenient  is  nowhere  better 
shown  than  in  the  operative  mortality.  Prior  to  1900  the  mortality 
for  nephrectomy  for  tuberculosis  was  at  least  2o  per  cent,  while  at  the 
present  time  the  mortality  in  the  great  clinics  is  between  2  and  3  per 
cent.  Considering  the  technical  difficulties  of  the  operation  of  nephrec- 
tomy, the  proximity  of  important  structures,  including  the  great  blood- 
vessels and  the  rather  poor  condition  of  these  patients,  this  is  a  highly 
satisfactory  showing,  and  we  might  be  satisfied  if  we  did  not  turn  our 
attention  to  the  end-results.  The  study  of  the  results  in  se\eral  large 
series  of  cases  taken  from  various  clinics  where  results  are  known  after 
a  lapse  of  years  shows  that  we  cannot  yet  rest  from  our  labor.     Roughly 
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speaking  it  shows  that  of  97  to  98  per  cent  of  the  cases  who  leave  the 
hospital  after  nephrectomy  for  tuberculosis  about  25  per  cent  die  of 
urinary  tuberculosis,  and  of  this  number  one-half  die  within  the  first 
two  years  and  the  balance  within  five  years.  In  such  cases  the  author 
believes  that  they  either  had  tuberculosis  of  the  remaining  kidney, 
though  unsuspected,  or  they  must  have  developed  it  very  promptly 
after  operation.  There  is  no  method  now  at  our  disposal  which  will 
enable  us  to  diagnose  "closed"  tuberculosis,  not  the  form  in  which 
closure  of  the  ureter  has  resulted,  but  those  tuberculous  lesions  of  the 
kidney  which  are  contained  entirely  within  the  renal  parenchyma  and 
communicate  at  no  point  wdth  the  renal  pelvis.  These  cases  undoubt- 
edly exist  and  show  a  urine  indistinguishable  from  the  normal.  As  a 
result  of  his  study  of  the  pro])lem  the  author  believes  that  in  a  certain 
number  of  the  cases  we  must  expect  tuberculosis  of  the  remaining  kidney 
as  an  unavoidable  consequence  of  the  operation,  and  he  states  there  is 
nothing  which  we  can  do  to  avoid  its  occurrence,  and  it  must  therefore 
be  charged  off  to  depreciation.  There  is  another  possibility  of  infection 
occurring  after  operation,  namely,  infection  of  the  remaining  kidney  as 
a  consequence  of  the  measures  taken  to  arrive  at  an  accurate  diagnosis. 
Diagnosis  of  sufficient  accuracy  to  warrant  operation  depends  inevitably 
upon  cystoscopy  and  ureteral  catheterization.  The  majority  of  these 
patients  have  tuberculosis  of  the  bladder  secondary  to  their  renal 
disease.  In  many  of  them  the  technical  difficulty  of  the  examination 
is  great  and  trauma  nearly  or  quite  unavoidable,  and  were  we  dealing 
with  any  other  form  of  infection  of  a  unilateral  type  we  should  be 
gravely  conscious  of  the  danger  of  infecting  the  remaining  sound 
kidney.  This  has  been  largely  overlooked,  and  though  it  may  be 
regarded  as  inevitable  to  accurate  diagnosis,  we  must  overhaul  our 
methods  and  be  sure  that  they  expose  the  patients  to  the  slightest 
possible  danger  of  infection. 
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Experimental  Rickets  in  Rats.  I.  A  Diet  Producing  Rickets  in 
White  Rats  and  its  Prevention  by  the  Addition  of  an  Inorganic  Salt.— 
SiiKHMA.N  and  I'mtkniikimku  (Jour.  E.vprr.  Med.,  IDlM,  xx.xiv,  189) 
indicate  advantages  of  using  rats  for  the  experimental  study  of  rickets, 
calling  attention  to  the  close  resemblance  of  the  lesions  to  those  of 
human  rickets,  the  ease  with  which  controls  of  the  same  litters  can  be 
obtained,   the  ra])id  development  of  the  lesions,   the  eliuu'nation  of 
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variations  in  susceptibility,  the  possibility  of  working  with  large 
numbers,  the  economy  of  space  and  expense  and  finally  the  easy  manner 
in  which  histological  examination  of  bones  can  be  carried  out.  With 
no  failures  fifteen  rats  were  rendered  rachitic  by  a  diet  consisting  of 
patent  flour  (95  per  cent),  calcium  lactate  (3  per  cent),  sodium  chloride 
(2  per  cent)  and  in  some  ferric  citrate  (0.1  per  cent).  The  substitution 
of  0.4  per  cent  secondary  potassiimi  phosphate  in  the  diet  completely 
inhibited  the  development  of  rickets.  Quantitative  determination  of 
calcium  in  the  bodies  of  parallel  rats  showed  a  marked  increase  of 
calcium  content  in  the  rats  receiving  the  added  phosphate  over  those 
w^hich  developed  rickets.  "While  it  was  shown  by  the  roentgen  rays, 
by  histological  examination  and  by  quantitative  chemical  analysis 
that  added  potassium  phosphate  increased  the  assimilation  and  normal 
depositions  of  calcium,  it  may  be  the  quantitative  relationship  between 
the  inorganic  ions  rather  than  actual  deficiency  of  any  one  of  them 
which  was  here  the  determining  factor  in  the  cause  or  prevention  of 
rickets."  The  authors  state  that  their  experiments  and  conclusions 
do  not  exclude  the  possibility  of  other  causes  of  rickets  than  those 
discussed  by  them.  

Note  on  the  Preservation  of  Stock  Strains  of  Treponema  Pallidum  and 
on  the  Demonstration  of  Infection  in  Rabbits.— Brown  and  Peakck 
{Jour.  Eocpcr.  Med.,  1921,  xxxiv,  185)  have  been  able  to  dispense  with 
serial  transfers  of  stock  strains  of  Treponema  pallidum  b}^  keeping  a 
sufficient  number  of  infected  animals  to  guard  against  loss  of  the  strain 
by  their  death.  When  it  is  desired  to  recover  the  organism  a  popliteal 
lymph  node  may  be  excised,  aseptically,  minced,  ground  in  a  mortar 
and  an  emulsion  prepared  by  the  addition  of  1.5  cc  sterile  normal  salt 
solution.  One  half  cc  of  this  emulsion  is  then  injected  into  a  testicle 
of  one  or  more  rabbits.  The  inoculation  should  be  made  six  to  eight 
weeks  before  the  organism  is  needed.  The  same  method  is  applical)le 
for  the  demonstration  of  infection  in  experimental  animals.  The 
authors  caution  that  atrophy  of  the  testis  may  occur  instead  of  the  usual 
granulomatous  enlargement  and,  in  exceptional  instances,  infection 
may  be  recognized  by  the  development  of  an  adenopathy  when  no 
lesions  can  be  detected  at  the  site  of  inoculation.  The  method  is  based 
on  the  experimental  evidence  that  there  was  a  constant  in^•asion  and 
localization  of  the  organism  in  the  superficial  lymph  nodes,  that  tiie 
infection  persisted  indefinitely  and  that  the  organism  could  be  reco^  ered 
at  any  time  from  such  nodes  as  the  popliteals. 


Bacteriologic  Studies  of  the  Upper  Respiratory  Passages.— In  a 
series  of  four  articles  Pilot  and  Peaklm.\n  {Jour,  hifcct.  Dis.,  1921, 
xxix,  pp.  47,  51,  55  and  62)  report  bacteriological  investigations  to 
determine  the  incidence  of  hemolytic  streptococci  in  the  adenoids  and 
of  pneumococci,  non-hemolytic  streptococci,  influenza  bacilli  (Pfeift'er), 
diphtheria  bacilli  and  diphtheriods  in  the  tonsils  and  adenoids.  From 
cultures  of  25  nasopharyngeal  .swabs  and  the  surfaces  of  78  extirpated 
adenoids  from  children  hemolytic  streptococci  were  recovered  in  55 
per  cent,  while  from  the  crypt-like  depressions  of  the  adenoids  of  the 
same  persons  they  were  found  more  abundantly  in  61  per  cent.  The 
excised  tonsils  of  the  same  persons  revealed  hemolytic  streptococci  in 
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large  numbers  in  95  per  cent.  In  a  series  of  103  adenoids  pneumococcus 
occurred  in  65  per  cent, — 2  per  cent  of  which  were  type  II,  13  per  cent 
tA-pe  III  and  85  per  cent  type  IV.  In  the  nasopharyngeal  swabs  of  21 
persons  the  pneumococcus  was  recovered  in  71 .4  per  cent  and  from  the 
tonsils  of  the  same  persons  in  66  per  cent  and  the  adenoids  in  71  per 
cent.  They  occurred  more  numerously  in  the  crypts  than  in  the  .swabs. 
Streptococcus  viridans  was  found  in  89  per  cent  of  adenoids  and  81  per 
cent  of  tonsils,  while  Streptococcus  mucosus  was  encountered  in  3  per 
cent  of  adenoids  and  indifferent  streptococci  in  12  per  cent.  Mather's 
coccus  was  noted  in  17  per  cent  of  adenoids.  Gram-negative,  pleo- 
morphic and  hemoglobinophilic  bacilli,  presumably  Bacillus  influenzae, 
were  isolated  in  40  per  cent  of  extirpated  adenoids  and  in  53.9  per  cent 
of  excised  tonsils  from  115  persons.  In  the  nasopharynx  they  were 
present  in  40  per  cent  of  25  persons.  B.  diphtheria  were  found  12 
times  in  the  excised  adenoids  and  extirpated  faucial  tonsils  of  100  chil- 
dren, being  encountered  in  both  the  adenoids  and  tonsils  of  the  same 
individuals.  Two  of  the  12  strains  were  virulent.  Diphtheroids 
occurred  in  30  per  cent  of  the  adenoids  and  in  17  per  cent  of  the  tonsils. 
In  an  additional  investigation,  Meyer,  Pilot  and  Pearlmax  (Jour. 
Infect.  Dis.,  1921,  xxix,  59)  found  that  removal  of  the  tonsils  and 
adenoids  in  children  decidedly  reduced  the  number  of  hemolytic  strepto- 
cocci and  influenza  bacilli,  and  to  a  less  extent  the  pneumococci  in  the 
oropharynx  and  nasopharynx,  but  did  not  cause  their  disappearance. 


Relation  between  the  Virulence  of  Streptococci  and  Hemolysin.— 
Stevexs,  Brady  and^YE^^T  {Jour.  E.vp.  Med.,  1921,  xxxiii,  223  jdeter- 
mined  the  relation  between  the  hemolysin  production  and  the  patho- 
genicity of  five  strains  of  Streptococcus  pyogenes  (Holman).  Aviru- 
lent  organisms  were  obtained  by  frequent  transplants  on  blood  agar 
for  several  months.  The  same  strains  were  rendered  virulent  by 
repeated  passages  through  mice,  after  which  the  virulent  and  avirulent 
forms  were  transplanted  to  horse  serum  broth,  and  fourteen  to  eighteen- 
hour  cultures  were  seeded  into  trial  flasks  of  the  same  media.  After 
centrifuging,  the  supernatant  fluid  was  titrated  against  mouse  cells 
to  determine  the  hemolytic  titer  and  this  was  done  at  frequent  intervals 
until  after  the  maximum  hemolysin  production  had  occurred.  In  this 
way,  determinations  were  made  with  actively  growing  organisms  which 
were  accustomed  to  the  media  in  Avhich  the  tests  were  made.  The 
results  showed  that  both  the  virulent  and  avirulent  forms  of  each  strain 
produced,  at  some  time  during  their  growth,  approximately  the  same 
maximum  hemolytic  tit(M-.  There  was  a  tendency  for  the  original 
culture  to  grow  more  rai)idly  than  the  more  pathogenic  forms  and  to 
reach  the  height  of  hemolysin  production  at  an  earlier  stage  during 
the  growth  of  the  culture. 

Acute  Respiratory  Infection  in  Man  Following  Inoculation  with 
Virulent  Bacillus  Influenzae.  1  )nring  the  ])ast  tVnv  years  a  large  number 
of  persons  have  submitted  themselves  to  inoculation  exj^eriments  where 
filtered  or  unfiltered  nasopharyngeal  secretions  from  individuals  with 
influenza,  as  well  as  pure  or  mixed  cultures  of  the  ordinary  bacteria, 
have  been  instilled  into  the  ui)i)er  respiratory  passages.  Following 
the  observations  of  Blake  and  Cecil  on  monkeys,  Cecil  and  Steffen 


PATHOLOGY  AND  BACTERIOLOGY  309 

{Jour.  Inf.  Dis.,  1921,  xxviii,  201)  inoculated  healthy  human  volunteers 
with  strains  of  B.  influenzfe,  extracts  of  B.  influenzae,  Streptococcus 
hemolyticus  and  pneumococcus.  Six  persons  received  suspensions  of 
B.  influenzae,  freshly  isolated  from  chocolate  blood  agar  cultures  or 
from  the  peritoneal  cavity  of  monkeys  or  from  chocolate  blood  broth 
cultures.  One  volunteer  was  a  carrier  of  influenzal  bacilli,  while  three 
of  the  six  had  had  influenza  in  1918-19.  All  materials  were  adminis- 
tered into  the  anterior  nares  in  a  small  quantity  of  fluid  (0.5  to  1  c.c). 
It  was  found  that  the  virulent  influenza  bacilli  excited  in  the  vohmteers 
"an  acute  respiratory  disease  similar  in  many  respects  to  influenza, 
but  falling  short  of  the  typical  clinical  picture."  The  authors  suggested 
that  their  success  could  be  attributed  to  the  fact  that  freshly  isolated, 
virulent  strains  were  used  and  believed  that  fluid  cultures  and  washings 
from  animal  exudate  produced  better  results.  Influenza  bacilli,  bio- 
logically identical  with  those  inoculated  could  be  recovered  from  the 
discharges  as  long  as  symptoms  persisted  and  often  for  some  time 
thereafter.  Two  individuals  received  filtrates  of  B.  influenzae  cul- 
tures, both  of  whom  showed  neither  local  nor  constitutional  reaction. 
One  of  the  two  volunteers  who  were  given  virulent  hemolytic  strepto- 
cocci from  human  sources  developed  an  acute  tonsillitis.  Negative 
results  were  obtained  in  the  tsvo  persons  who  received  a  virulent 
pneumococcus  type  IV. 

Experimental  Studies  of  the  Nasopharyngeal  Secretions  from 
Influenza  Patients.— INIuch  has  appeared  concerning  the  c&use  of 
epidemic  influenza  in  the  recent  literature.  Positive  and  negative 
results  have  been  obtained  by  various  investigators  employing  Pfeiffer's 
bacillus  and  other  organisms  as  well  as  unfiltered  and  filtered  naso- 
pharyngeal washings  in  both  man  and  animals.  Olitsky  and  Gates 
(/,  Jour.  Exp.  Med.,  1921,  xxxiii,  125)  inoculated  rabbits  with  unfiltered 
nasopharyngeal  washings,  filtered  washings,  lung  tissue  suspensions 
(filtered  and  unfiltered)  from  previously  inoculated  rabbits,  similar 
lung  tissue  preserved  in  sterile  50  per  cent  glycerol,  bacteria  and 
culture  materials  and  control  materials.  Three  c.c.  of  these  materials 
were  introduced  directly  into  the  lungs  under  light  ether  anesthesia, 
through  an  intratracheal  catheter,  by  a  modified  Lamar  and  Meltzer 
method  or  by  tracheotomy.  The  studies  were  performed  during  the 
first  epidemic  wave  in  1918  and  1919,  the  second  of  the  autumn  of  1919, 
and  the  third  in  the  winter  of  1920.  The  nasopharyngeal  materials 
were  obtained  from  those  cases  of  acute  uncomplicated  influenza  which 
presented  a  sudden  onset  with  chilliness,  fever,  prostration,  headache, 
muscular  pains,  injected  conjunctivae,  sore  throat  and  an  unproductive 
cough.  Great  reliance  was  placed  on  leukopenia  affecting  the  absolute 
number  of  the  mononuclear  cells,  chiefly  of  the  lymphocytic  variety. 
The  unfiltered  nasopharyngeal  secretions  from  eight  cases  of  uncom- 
plicated influenza  in  the  first  thirty-six  hours  of  the  disease,  and  from 
twelve  cases  in  the  later  stages  of  the  infection,  were  inoculated  into  the 
lungs  of  rabbits.  The  washings  from  .seven  of  the  eight  early  cases 
produced  fever,  indisposition,  listlessness,  ruffled  hair,  conjunctivitis 
and  a  marked  leukopenia  in  the  rabbits.  The  symptoms  began  in 
from  twenty -four  to  forty-eight  hours  after  inoculation  and  persisted 
for  about  three  days,  the  animal  then  returning  to  normal.     If  the 
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rabbits  were  killed,  edema,  emphysema  and  hemorrhagic  foci  were 
found  in  the  lungs.  Similar  syndromes  were  produced  by  successive 
passages  of  lung-tissue  suspensions,  the  aerobic  cultures  of  which  were 
usually  sterile.  The  material  from  the  twelve  cases  that  were  either 
afebrile  or  convalescing  or  in  the  course  of  a  secondary  pneumonia 
produced  no  symptoms  in  the  rabbits.  All  the  control  tests,  which 
consisted  of  the  injection  into  the  lungs  of  rabbits  of  a  saline  solution, 
suspensions  of  normal  rabbit  lungs,  normal  rabbit  serum,  foreign  pro- 
tein, ordinary  bacteria,  including  Pfeiffer's  bacillus  and  its  toxin  as 
prepared  by  Parker's  method  and,  finally',  the  nasopharyngeal  secre- 
tions from  fourteen  apparently  healthy  persons,  failed  to  show  the 
"familiar  clinical  and  pathological  action."  The  same  authors  (//, 
Jour.  Exp.  Med.,  1921,  xxxiii,  361)  obtained  negative  results  when 
nasopharyngeal  secretions  from  early  cases  of  uncomplicated  influenza 
were  inoculated,  intratracheally  and  subconjunctivally  into  Macacus 
rhesus  monkeys.  On  further  experimentation,  it  was  found  that  the 
"active  agent,"  as  it  existed  in  the  nasopharyngeal  secretions  in  man 
and  in  the  lung  of  rabbits  injected  with  human  secretions,  passed 
through  Berkefeld  V  and  N  candles  and  was  capable  of  producing  the 
same  effects  in  rabbits  as  the  unfiltered  material;  that  the  peculiar 
effect  encountered  in  the  inoculated  rabbit  could  be  induced  in  guinea- 
pigs  and  the  "agent"  withstood  the  action  of  sterile  50  per  cent 
glycerol  for  periods  up  to  nine  months.  The  efl^ect  on  the  rabbit  lung 
of  pure  cultures  of  types  of  organism  ordinarily  encountered  in  the 
aerobic  cultures  of  human  nasopharyngeal  secretions,  alone  or  in  com- 
bination with  the  "influenzal  agent,"  was  studied  (///,  Jour.  Exp. 
Med.,  1921,  xxxiii,  373).  It  was  found  that  neither  B.  pfeifferi  nor  its 
toxic  extract  when  injected  intratracheally  into  the  lungs  of  rabbits 
induced  changes  similar  to  those  described  for  the  "influenzal  agent" 
or  produced  a  pneumonic  consolidation  or  led  directly  to  the  death 
of  the  animals.  From  their  works  in  this  series  the  authors  concluded 
that  concurrent  infections  in  the  experiments  described  could  be  regarded 
as  of  accidental  nature  and  were  not  causally  related  to  the  typical 
effects  induced  in  rabbits  by  a  material  wholly  free  from  ordinary 
l)acteria  and  that  the  "influenzal  agent"  exerted  an  effect  on  the 
pulmonary  tissue  which  encouraged  the  invasion  of  the  lung  and 
subsequent  multiplication  there  of  ordinary  bacteria.  They  believed 
that  a  similarity  existed  between  the  conditions  under  which  concurrent 
infections  arose  in  the  inoculated  rabbits  and  those  which  seemed  to 
favor  the  occurrence  of  concurrent  infection  during  epidemic  influenza 
in  man.  They  call  attention  to  the  fact  that  death  did  not  occur 
in  rabbits  as  a  result  of  the  uncomplicated  etlects  of  the  "  influenzal 
agent"  alone,  death  being  seen  only  in  those  animals  where  concurrent 
infection  of  the  lung  by  ordinary  bacteria  was  present. 


Albumin  Reaction  in  Sputum.  -Conclusions  as  to  the  value  of 
albumin  reaction  as  a  tliagnostic  aid  in  tuberculosis  have  varied  with 
different  investigators  since  the  first  determination  of  Piernier  in  ISSo. 
Hr KDiCK  and  (i.vrss  (.liu.  lire.  Tulnrc,  1921.  iv.  SS9)  reported  the 
results  obtained  in  examining  the  sputum  of  200  i)atients.  Equal 
parts  of  sputum  and  '■\  per  cent  acetic  acid  were  mixed  anil  the  clear 
filtrate  was  tested  by  using  the  Esbacli  albnminometer  tube  connnonly 
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employed  in  urinalysis.  Albumin  was  found  positive  in  95  per  cent 
of  the  patients  with  incipient,  in  98.4  per  cent  of  those  with  moderately 
advanced,  and  in  92.6  per  cent  of  those  with  advanced  tuberculosis. 
It  was  present  in  26  unclassified  cases  of  pulmonary  tuberculosis  and 
of  all  the  tuberculous  individuals  examined,  96.3  per  cent  had  a  posi- 
tive test.  In  6  patients  with  chronic  bronchitis  and  2  with  asthma, 
no  albumin  was  found  in  the  sputum,  whereas  1  case  of  lobar  pneu- 
monia showed  the  presence  of  albumin.  It  was  found  that  the  quantity 
of  albumin  varied  in  the  various  cases  from  day  to  day.  From  their 
own  investigations,  the  authors  concluded  that  the  test  is  of  value  as 
a  diagnostic  aid  in  pulmonary  tuberculosis. 


The  Incidence  of  Bovine  Infection  in  Tuberculous  Meningitis.— 
Some  investigators  have  found  15  per  cent  of  tuberculous  meningitis 
cases  in  man  due  to  bovine  strains.  That  49  per  cent  of  the  cases  in 
children  under  five  3'ears  of  age  and  only  about  1  per  cent  in  adults 
are  of  the  bovine  type  is  startling.  NoviCK  (Jour.  Med.  Res.,  1920,  xli, 
239)  studied  48  strains  of  tubercle  bacilli  from  the  cerebrospinal  fluid 
of  as  many  unselected  cases.  Three  of  these  were  of  bovine  type. 
Indirect  isolation  was  accomplished  by  subcutaneous  injection  of  the 
guinea-pig,  pure  cultures  being  obtained  by  culture  of  inguinal  lymph 
nodes  on  Dorset's  plain  egg  or  glycerin  egg  media.  It  was  found  that, 
while  a  moist  growth  on  Dorset's  medium  was  usually  indicative  of 
the  bovine  type,  confirmation  by  demonstration  of  virulence  in  the 
rabbit  was  necessary.  To  a  degree,  the  production  of  pigmentation  on 
egg  medium  suggested  a  human  origin  of  the  tubercle  bacilli,  but  this 
characteristic  depended  upon  the  age  of  the  culture. 
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Studies  of  the  Phenomenon  of  d'Herelle  with  Bacillus  Dysenterise. 
— WoLLSTEix  (Jour.  Exp.  Med.,  1921,  xxxiv,  467)  states  that 
the  phenomenon  of  d'Herelle  is  the  expression  of  a  lytic  reaction 
occurring  between  a  bacterium  which  is  inducing  an  infection  in  an 
animal  and  a  substance  elaborated  in  that  organism,  probably  by  the 
leukocytes  and  other  tissue  cells,  in  response  to  the  stinuilus  of  the 
metabolic  products  of  the  invading  bacterium.    The  important  element 
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of  the  reaction  is  that  bacteria  exposed  to  the  lytic  substance  acquire 
the  ability  to  transfer  the  lytic  property  to  subsequent  generations. 
It  has  been  shown  that  a  lytic  fluid  for  dysentery  bacilli  can  be  obtained 
from  the  peritoneum  of  the  guinea-pig  by  intraperitoneal  inoculation 
of  live  dysentery  bacilli,  and  that  the  lytic  action  of  such  a  fluid  is  not 
strictly  specific,  but  that  it  exerts  a  group  action  on  the  dysentery- 
col  on-t\'phoid  group  of  bacilU.  A  lytic  fluid  with  similar  effects  was 
obtained  from  a  child  dying  of  Flexner  dysentery  infection,  and  an 
anti-colon  bacillus  lytic  fluid  from  a  child  who  died  of  intussusception 
with  colon  bacillus  peritonitis.  The  action  of  the  lytic  fluid  on  the 
dysentery  bacilli,  both  in  vWo  and  vitro,  is  to  divide  the  culture  into 
sensitive  and  resistant  strains,  and  the  latter  can  be  carried  to  a  degree 
of  very  marked,  if  not  complete  resistance  to  lysis.  Such  resistant  strains 
are  not  lysogenic,  nor  are  they  agglutinable.  The  sensitive  strains  are 
lysogenic  and  agglutinable.  ^'arying  degrees  of  sensitive  and  resistant 
bacilli  exist  in  a  single  culture.  The  sensitive  bacilli  gradually  lose  the 
lysogenic  property  which  they  acquired  under  special  conditions,  but  the 
very  resistant  bacilli  never  acquire  that  property.  It  is  conceivable  that 
the  resistant  strains  are  responsible  for  the  untoward  outcome  of  disease 
in  human  beings.  Theoretically  the  administration  of  lytic  fluid 
should  rid  the  intestinal  tract  of  most  of  the  infecting  bacilli,  and  only 
if  completely  resistant  bacilli  in  large  numbers  remain  unacted  on  is 
the  outcome  of  the  disease  a  fatal  one. 


Hypochlorite  Process  of  Oyster  Purification.— Carmelia,  (Public 
Health  Reports,  1921,  xxxvi,  S7b)  reviews  the  results  of  experi- 
ments on  a  commercial  scale,  liaAang  for  their  object  the  purification  of 
oysters  polluted  by  sewage.  The  oysters  are  treated  by  two  changes 
of  chlorinated  water  covering  a  total  period  of  from  eighteen  to  twenty- 
four  hours.  The  chemical  practically  sterilizes  the  water  in  which  the 
oysters  are  floated  and  results  in  such  marked  bacteriological  improve- 
ment in  the  bivalves  that  they  may  be  regarded  as  safe  for  food,  unless 
the  initial  pollution  has  been  excessive.  It  is  suggested  by  the  writer 
that  oysters,  regardless  of  origin,  might  safely  be  treated  in  this  manner. 
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RELATION  OF  ALEUKEMIC  LEUKEMIA,   SO  CALLED  PSEUDO- 
LEUKEMIA AND  MALIGNANT  GRANULOMA. 

By  Herbert  Fox,  M.D., 

AND 

David  L.  Farley,  M.D., 

WILLIAM    PEPPER    LABORATARY,    UNIVERSITY    OF    PENNSYLVANIA. 

There  is  perhaps  no  more  unsatisfactorily  classified  subject  in 
the  scope  of  the  medical  sciences  than  the  enlargements  of  lymphatic 
nodes,  or  the  hyperplasias  of  allied  tissues,  in  the  absence  of  a  definite 
increase  of  circulating  leukocytes.  These  diseases  have  been  sub- 
jected to  intensive  investigation  rather  spasmodically  during  the  past 
fifty  years,  but  recently  a  generally  heightened  interest  has  been 
evident.  This  may  be  due  to  the  fact  that  these  diseases  have 
increased  in  incidence— more  cases  have  been  seen  in  the  University 
Hospital  in  recent  years— the  stimulation  of  investigati(m  originat- 
ing from  certain  bacteriologic  findings  in  lymphogranuloma  and 
the  newer  work  upon  the  reaction  of  lymphatic  organs  to  light  rays. 
Increased  clinical  experience  has,  however,  demanded  a  classifica- 
tion which  will  fit  in  with  clinical  course,  reaction  to  roentgen-ray 
treatment  and  probable  result  from  such  treatment. 

This  laboratory  and  clinic  have  joined  in  the  study  of  the  whole 
subject  of  leukemic  and  aleukemic  adenopathy  for  several  years,  a 
cooperation  which  has  brought  to  light  several  interesting  cases 
and  a  few  profitable  facts.  The  present  paper  puts  on  record  three 
cases,  grouped  by  their  age,  clinical  course,  physical  appearance  and 
somewhat  by  their  pathologj%  which  were  diagnosed  as  Hodgkin's 
disease  at  first,  but  by  close  clinical  analysis  were  remo\ed  from  this 
category,  and  by  the  examination  of  excised  glands  were  placed 
among  the  tumors  and  leukemias,  or  so-called  pseudoleukemia. 
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The  term  "pseudoleukemia"  was  coined  by  Cohnheim  in  1865 
to  describe  a  case  of  generalized  lymph-gland  enlargement  without 
a  leukemic  blood  picture.  Since  Cohnheim's  time  the  term  has  been 
misused  by  very  many  writers.  In  a  very  cursory  examination  of  the 
literature  for  this  purpose,  including  the  International  List  of  the 
Causes  of  Death,  we  have  found  nineteen  names  purporting  to  cover 
his  conception.  More  than  that  it  became  the  custom  in  Europe 
before  Sternberg's  publications  in  1898  and  1905  to  speak  of  nearly 
all  lymph-gland  tumors  as  pseudoleukemia,  and  the  term  was,  in 
certain  quarters,  synonymous  with  Hodgkin's  disease. 

Despite  Turk's  request  of  1899,  Sternberg's  presentation  before 
the  German  Pathological  Society  in  1912  and  Symmers's  article  in 
1909,  this  synonymous  use  of  the  term  for  Hodgkin's  disease  has 
persisted  in  literature.  Sufficient  evidence,  however,  is  at  hand  to 
warrant  the  discontinuation  of  the  use  of  the  term  in  Hodgkin's 
disease  and  is  rapidly  accumulating  against  its  application  to  the 
aleukemic  stages  or  forms  of  leukemia.  Sternberg  does  not  believe 
it  necessary.  Pathologically  speaking— and  it  is  upon  bioscopical 
and  necroscopical  glandular  pathology  that  one  should  base  a  diag- 
nosis—there seems  little  justification  to  apply  the  term  "false 
leukemia"  to  the  aleukemic  stages  of  leukemia.  Sternberg's  group- 
ing of  Banti's  disease  under  this  title  has  more  justification  than 
the  inclusion  of  more  definite  glandular  or  myeloid  pictures.  This, 
however,  is  not  our  present  problem.  We  believe  that  this  term 
"pseudoleukemia  "  should  be  used  in  an  adjectival  sense  only  and 
that  there  are  adequate  names  and  pictures  for  the  groups  to  which 
it  has  been  collectively  applied.  Thus,  for  example,  the  following 
cases,  while  not  presenting  a  typical  leukemic  blood  picture,  have 
some  evidence  of  lymphoid-cell  production  and  a  type  of  adenop- 
athy consistent  with  general  diseases  of  the  lymphatic  system. 
Such  a  clinical  state  hardly  needs  the  name  false  leukemia,  es])ecially 
when  a  gland  removed  tluring  life  showed  lymphoid  hyperplasia  of 
the  leukemic  type. 

Case  I.  — S.  O.,  aged  sixty  years,  m.,  w.,  s.  Admitted  to  the 
University  H()s])ital,  December  4,  1920,  C()nii)laining  of  swelling  of 
the  neck,  axilla  and  groins.  Had  been  in  good  health  until  A])ril, 
1919,  when  he  noted  a  small  swelling  in  the  right  axilla.  A  mass 
a])i)eared  a  month  later  in  the  left  submaxillary  region.  These 
masses  ])r()l)ably  increased  but  gave  no  trouble.  In  December, 
1919,  he  began  to  have  dyspnea,  especially  at  night.  The  tonsils 
were  then  discovered  to  be  large  and  diseased  and  were  removed 
December  23,  1919.  This  removal  cured  his  dys])neic  sym])toms. 
When  the  glands  were  first  noticed  the  ])atient  belie\es  that  his 
voice  became  weaker,  although  at  times  it  seemed  normal.  The 
patient  was  in  good  condition,  without  nuich  change  in  glands,  until 
June,  1920,  when  after  a  slight  cold  masses  began  to  enlarge.  All 
his  teeth  except  eight  front  lower  teeth  were  reuiovcd,  after  which 
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some  of  the  ulaiuls  decreased  somewhat.  He  remained  in  fair  con- 
dition, but  noted  that  he  was  tired  and  was  going  down  liill  when 
he  was  admitted  in  December,  1920.  Lost  twenty  pounds  in  two 
years. 

The  previous  medical  history  shows  diseases  of  childhood  witli 
permanent  impairment  of  hearing  due  to  scarlatina.  Had  pneu- 
monia when  young  and  again  when  sixteen.  Social  and  family 
history  are  negative. 

Physical  examination  showed  a  well-nourished  man  wuth  soft  dry 
skin  except  over  the  knees  and  elbows,  where  it  was  wrinkled  and 
harsh.  The  neck  was  the  same  width  as  the  head,  due  to  enlarge- 
ment of  lymph  nodes.  The  mouth  and  pharyngeal  cavity  were 
negative.  The  remaining  teeth  were  in  fair  condition.  The  pharynx 
and  the  remaining  lymphadenoid  tissue  were  congested.  The  neck, 
both  anteriorly  and  posteriorly,  showed  irregular  masses  from  pea  to 
egg  size,  discrete,  sharply  outlined,  freely  movable,  not  adherent  to 
skin.  The  thyroid  was  not  enlarged;  there  was  no  tracheal  tug. 
Chest  emphysematous.  Several  masses  under  the  skin  similar  to 
those  in  the  neck.  The  axillary  fossse  were  filled  with  enlarged 
masses  like  in  the  neck.  Lungs  were  negative.  Heart  area  was 
enlarged  to  the  left  in  the  second  interspace.  L.  B.,  13  cm.;  l\.  B., 
3.5  cm.;  L.  O.,  16  cm.;  R.  O.,  9.  cm.;  in  the  first  interspace,  8  cm. 
wide.  There  was  some  peripheral  arteriosclerosis.  Blood-pressure, 
140-90. 

The  abdomen  had  a  fatty  flaccid  wall  except  the  upper  section  of  the 
recti,  which  wasresistant,  and  gave  theimpression  of  a  mass  beneath. 
The  liver  extended  from  the  fourth  costal  space  to  the  rib  margin. 
The  spleen  was  not  palpable.  The  inguinal  glands  were  enlarged 
like  those  in  the  axilla.  The  right  epitrochlear  gland  was  palpable. 
The  patient  was  allowed  to  go  out  for  a  couple  of  weeks  to  return 
for  roentgen-ray  treatment.  He  worked  rather  hard  and  there  was 
an  enlargement  in  his  glands  during  his  absence.  Before  his  tem- 
porary discharge  a  gland  was  removed  under  local  anesthesia  and 
was  diagnosed  as  leukemic  hyperplasia  and  not  Hodgkin's  disease, 
which  was  the  preliminary  diagnosis.  The  patient  received  very 
little  treatment  aside  from  the  roentgen-ray,  sodium  cacodylate, 
I  grain,  being  the  only  important  measure  used  during  his  twelve 
days  of  treatment.  There  was  a  slight  decrease  in  the  size  of  the 
glands,  but  they  did  not  become  firmer.  Following  exposure  while 
going  to  the  roentgen-ray  he  developed  lobar  pneumonia  at  the  left 
base  and  died.  Before  the  development  of  this  infection  his  tem- 
perature had  ranged  between  97°  and  99°  F.,  with  a  relatively  higher 
pulse  and  respiration  rate.  During  the  pneumonia  the  rates  were 
proportionate.  The  urine  had  shown  a  specific  gravity  from  101  (i 
to  1020,  with  a  constant  trace  of  albumin  and  a  few  hyaline  and 
light  granular  casts.  Intake  and  output  were  proportionate.  The 
phthalein  elimination  was  60  per  cent.  The  skin  tests  for  tubercu- 
losis were  negative.    The  Wassermann  was  negative. 
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Blood  counts: 

Hgb.              R.B.C. 

W.B.C. 

P. 

L. 

M. 

Tr. 

E. 

88           4,670,000 

5900 

54 

38 

6 

1 

4 

93           5,400,000 

6500 

52 

40 

3 

3 

1 

Roentgen-ray  started : 

87           4,300,000 

5900 
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37 

5 

2 

85          4,450,000 
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3 

3 

3300 

64 

33 

1 
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92           4,700,000 

6600 

56 

36 

4 

2 

•• 

Pneumonia : 

85           4,400,000 

6100 

74 

20 

3 

3 

3300 

64 

33 

1 

2 

Fig.  1. — 552.  S.  O.  L^niform  hyperplasia  of  lymph  node  diagnosed  as  loukeniio 
hyperplasia;  case  aleukemic.  Cells  7  to  10  microns.  Compare  with  Case  II,  Fig. 
II,  and  A.  H.,  Fig.  IV,  Imt  contrast,  with  .\.  E.,  lyinphograiuiloina.  l''i>:.  III. 

A  gland  from  the  neck  was  about  2.5  x  2  cm.  The  smooth  pale 
pijik  capsule  is  thin  and  uniform  on  section.  The  mass  is  ]nde,  gray- 
pink,  iiomogeneous,  soft  and  not  traversed  by  fii>rous  bands.  Sec- 
tion ( l"'ig.  I )  consists  of  a  rather  uniformly  staining  mass  fairly  well 
outlined  by  a  delicate  capsule,  outside  of  and  within  tlie  splits  of 
which  are  cellular  infiltrates.    The  marginal  sinus  cannot  be  recog- 


FOX,   FARLEY:   LEUKEMIA,    PSEUDOLEUKElVnA,    GRANULO.>L\      317 

nized  but  the  arrangement  of  some  of  these  infiltrates  raised  the 
question  as  to  occupation  of  what  was  the  marginal  sinus.  The 
tissue  cannot  be  recognized  as  lymph  node.  It  seems  to  be  made  of 
a  single  t}"[ye  of  cell  separated  by  a  few  delicate  connective-tissue 
strands  carrying  bloodvessels  and  cut  at  different  angles.  The  cells 
vary  from  7  to  11  microns,  the  nuclei  from  5  to  9  microns.  The 
nuclei  are  fairly  well  stained  and  have  a  clear  but  delicate  nuclear 
network.  The  protoplasm  is  neutrophilic  with  here  and  there  a 
slightly  oxyphilic  example.  They  are  mostly  round  or  elliptical, 
but  some  compressed  ones  are  seen.  Here  and  there  one  will  see 
what  seem  to  be  a  true  young  connective-tissue  nucleus. 

By  Van  Gieson  the  capsule  and  delicate  septa  show  clearly,  but 
there  are  no  fibers  between  the  cells. 

A  polychrome  stain  (only  fairly  satisfactory)  shows  no  true 
granules  of  the  myeloid  type,  but  here  and  there  one  finds  pictures 
like  azure  granules.  By  this  stain  a  polynuclear  eosinophile  was 
seen  and  large  mononuclears  of  large  endotheliocyte  proportions 
were  found,  and  these  have  distinct  vesicular  nuclei  and  a  purple 
cytoplasm,  very  distinct  from  the  scanty  neutrophilic  protoplasm 
of  the  average  cell  of  the  section.  One  eosinophilic  mononuclear 
was  found. 

The  Schridde  stain  reveals  no  real  perinuclear  granules.  Here  and 
there  one  sees  masses  of  irregidar  staining  and  granulated  ap])ear- 
ance  and  also  masses  of  matter  ^yhich  might  correspond  to  the  above- 
mentioned  azure  granules.  Section  shows  no  oxidase  granules  by 
Graham's  method. 

Clinical  Diagnosis-.     Aleukemic  lymphatic  leukemia. 

Bacteriologic  Diagnosis.  Cultures:  Heart  blood;  mesenteric 
lymph  node  negative. 

POSTMORTEM. 

Gross  Anatomical  Diagnosis.  Histological  Diagnosis. 

Lymphatic  leukemia. 
Aorta:    Early  atheroma. 
Heart:    Dilatation;  fibrosis  of  the  myo-         Old  healed  myocarditis;  acute  infectious 

cardium;     subacute  verrucose  endo-  mitral  vah-ulitis  with  vegetation. 

carditis  of  mitral  valve. 
Left  lung:      Acute   fibrirtous   pleurisy;         Croupous  pneumonia. 

lobar  pneumonia;   l^eginning  consoli- 
dation of  the  lower  lolje. 
Right    lung:         Obliterative     pleurisy;         Hemorrhage. 

hypostatic  congestion  and  edema. 
Spleen:     Lj-mphatic  leukemia.  Endothelial  and  Ijanphoid  hyperplasia; 

congestion. 
Stomach:     Congestion  and  submucous         Petechial  hemorrhages. 

hemorrhages. 
Liver:    LjTnphoid  infiltration.  LyTnphoid  infiltration;  cloudy  swelling; 

fatty  infiltration. 
Leukemic  tumor  of  retroperitoneal  tissue. 
Kidneys:       Slight    chronic    interstitial         Chronic    interstitial    nephritis;    cloudy 

nephritis;  cloudy  swelling.  swelling;  Ij-mphoid  infiltration. 

Bladder:    Distention. 

Pancreas:  Normal. 

Lymph  node:  Lymphatic  leukemia. 


318    FOX,  faeley:  leukemia,   pseudoleukemia,   granuloma 

External  Examination.  Autopsy  one  hour  after  death.  Body 
of  white  male,  aged  fifty-eight  years,  looks  not  over  fifty;  172  cm.  in 
length,  weighing  about  160  pounds;  of  normal  framework  and  good 
nutrition.  Rigor  not  yet  established;  livor  mortis  present.  Skin  is 
smooth  except  for  a  slight  healed  scar  over  the  left  mandible.  There 
is  general  glandular  enlargement,  involving  especially  the  auricular, 
maxillary,  cervical,  axillary  and  inguinal  nodes.  These  are  soft  and 
feel  distinct.  The  skull  is  normal.  The  pupils  equal  and  regular. 
The  sclerae  are  clear.  The  nose  and  ears  are  negative.  Many  teeth 
are  missing.  The  neck  appears  fat.  The  thorax  is  well  developed. 
The  genitalia  are  normal.  A  number  of  spots  are  seen  about  the 
right  nipple,  suggesting  puncture  wounds.  The  extremities  are 
negative  and  the  hair  distribution  is  normal. 

Internal  Examination.  Tlwrax.  The  left  pleural  cavity  is 
free  from  adhesions  and  fluid.  The  right  pleural  cavity  is  obliterated 
by  dense  adhesions.    The  pericardial  sac  is  normal. 

Aorta.  The  aorta  is  of  normal  caliber  and  shows  numerous  gray- 
yellow  plaques  in  all  portions. 

Heart.  Weighs  300  gm. ;  the  epicardium  is  smooth  without  excess 
of  fat.  The  organ  is  firm.  The  myocardium  is  dark  brown  with 
fibrous  streaks.  The  papillary  muscles  and  the  chorda?  tendinea? 
are  normal.  The  mural  endocardium  everywhere  is  thin  and  smooth. 
The  bases  of  the  aortic  cusps  are  slightly  stiftened.  On  the  auricular 
surface  of  the  mitral  valve  is  a  group  of  small,  rather  soft,  wart-like, 
yellowish  growths.  Other  leaflets  are  delicate.  The  wall  of  the  left 
ventricle  is  16  mm.;  right,  3  mm.  The  aortic  orifices,  7  cm.  Both 
ventricles  are  moderately  dilated.  The  coronary  artery  is  not  scle- 
rosed. The  trachea  and  bronchi  show  no  changes.  The  mediastinal 
lymph  nodes  are  much  enlarged,  gray,  soft  and  discrete. 

Left  Lung.  Weighs  900  gm.;  upper  lobe  is  consolidated,  except 
for  the  anterior  margin.  The  lower  lobe  is  crepitate,  except  for  a 
small  area  posteriorly.  The  pleura  of  the  upper  lobe  is  covered  with 
a  little  fresh  fibrin.  There  are  no  apical  scars.  The  cut  surface  of 
the  upper  lobe  is  gray,  granular,  slightly  moist  and  airless;  of  the 
lower  lobe  red  and  moist;  air  can  be  expressed,  excejit  in  a  small 
])atch  posteriorly;  bits  of  tissue  of  this  area  float  in  water.  The  peri- 
bronchial lymph  nodes  resemble  those  already  described. 

Right  Lung.  Weighs  500  gm.;  normally  collapsed.  Cut  surface 
is  red  and  moist,  and  contains  air,  except  for  a  dark  red,  hemorrhagic- 
looking  area  in  the  posterior  part  of  the  lower  lobe.  Pieces  from  this 
sink  in  water. 

Abdomen.  The  abdominal  fat,  \\  cm.,  flabby  and  moist  looking. 
Muscles  flabby,  and  this  is  true  of  the  general  musculature.  The 
peritoneum  is  smooth,  glistening  and  free  frctm  adhesions.  There  is 
no  fhiid  in  the  ])erit(>neal  cavity.  The  bladder  is  nuich  distiMided. 
The  diaphragm  reaches  the  fourth  rib  on  the  right  side  and  the  lit'th 
on  the  left. 
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Spleen.  Weighs  280  gm.;  firm  and  capsule  is  smootli.  The  cut 
surface  is  dark  red;  the  trabecula?  are  indistinct.  The  foIHcIes  are 
greatly  enlarged  and  white.  There  are  several  larger  white  areas 
about  3  mm.  in  diameter. 

Stomach.  The  stomach  is  moderately  distended.  The  mucosa  is 
normally  rugous,  showing  numerous  petechial  hemorrhages. 

Intestine.  The  intestine  is  negative.  The  bile  passages  are 
patulous. 

Liver.  The  liver  was  not  weighed,  but  probably  weighed  about 
2000  gm.,  29  x  23  x  10  cm.,  and  of  normal  consistency.  The  lower 
border  is  somewhat  rounded.  The  capsule  is  transparent.  The  cut 
surface  is  gray  with  distinct  red  centers  of  lobules;  the  surface  is  even. 

Pancreas.  Is  small,  of  normal  consistency  and  normally  lobulated. 
Close  to  the  pancreas  is  a  tumor-like  mass,  13^  cm.  in  greatest  dimen- 
sion. This  is  encephaloid,  gray  but  not  lobulated.  Besides  the  main 
mass  are  many  small,  similar  nodes,  apparently  enlarged  lymph 
glands.  Similar  brain-like  tissue  is  found  along  the  abdominal  aorta, 
forming  practically  a  sheet  of  new  growth  throughout  the  retroperi- 
toneal tissue.  This  growth  is  lobulated,  and  similar  to  glands  of 
the  neck,  which  had  been  exposed  to  roentgen-ray  treatment, 

Left  Kidney.  Weighs  230  gm.;  14  x  6  x  5  cm.;  of  normal  consist- 
ency. Capsule  strips  with  difficulty,  leaving  a  pink,  granular  sur- 
face with  a  few  scars.  The  cut  surface  is  generally  gray  with  bulging 
edges.  Cortical  striations  are  indistinct ;  those  of  the  medulla  appear 
normal.  The  glomeruli  are  of  usual  size.  The  pelvis  is  distended. 
The  peripelvic  fat  is  moderately  increased. 

Right  Kidney.  Weighs  170  gm.;  14  x  5  x  5  cm.;  cortex,  7  mm.; 
medulla,  15  mm.;  otherwise  resembles  its  fellow. 

The  vertebral  column,  ureters,  urinary  bladder,  prostate,  seminal 
vesicles  and  psoas  muscle  are  negative. 

Notes:  The  bone-marrow  of  the  shaft  of  the  femur  is  red;  that 
of  the  ribs  shows  no  changes. 

Microscopical.  Heart.  The  epicardium  is  of  the  usual  thickness 
but  shows  no  vascular  or  other  changes.  The  endocardium  is  not 
shown.  The  myocardium  shows  very  extensive  replacement  of  the 
muscle,  with  fibrous  tissue  of  adult  type,  in  the  midst  of  which,  here 
and  there,  muscle  fibers  persist.  From  this  last  point  and  from  the 
irregular  outline  the  lesion  appears  not  to  be  a  healed  infarct.  There 
is  no  cellular  infiltration  or  vascular  change.  Uninvolved  muscle 
fibers  are  of  the  usual  size,  with  preserved  cross-striations,  well- 
staining  nuclei  and  inconspicuous  ])eripolar  pigment.  The  second 
section  is  from  the  mitral  vahe.  The  tissue  consists  of  adult  con- 
nective-tissue without  bloodvessels,  except  in  one  area  in  which 
there  are  leukocytes  and  mononuclear  cells.  On  the  surface  of  the 
leaflet,  corresponding  to  this  area  of  infiltration,  is  a  hyaline  blood- 
clot  in  which  are  numerous  areas  of  softening  containing  innumerable 
bacteria.    The  edge  of  the  clot  blends  with  the  margin  of  the  leaflet. 
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There  is  no  apparent  invasion  of  the  leaflet  by  bacteria,  nor  any 
organization  of  the  clot. 

Le^t  Lung.  The  pleura  is  much  thickened  with  adult  fibrous 
tissue,  the  superficial  layer  being  heavily  infiltrated  with  lympho- 
cytes. The  pulmonary  tissue  is  uniformly  consolidated,  the  exudate 
consisting  of  fibrin,  leukocytes  and  with  vast  numbers  of  bacteria 
and  a  few  red  cells.  Capillaries  are  compressed  by  the  exudate. 
The  interstitial  tissue  and  vessels  show  no  change. 

Right  Lmig.  The  pleura  is  absent.  The  pulmonary  tissue  is 
uniformly  consolidated  with  red  blood  cells,  with  which  are  a  few 
leukocytes  but  no  fibrin.  Alveolar  walls,  capillaries  and  interstitial 
tissues  show  no  changes. 

Spleen.  Capsule  and  trabeculse  are  normal.  Follicles  are  greatly 
enlarged,  with  h^^perplasia  of  lymphoid  cells  and  the  presence  of 
coarse  reticulum.  The  pulp  is  very  bloody.  There  is  one  area  of 
extensive  endothelial  hyperplasia.  These  endothelial  cells  are 
supported  on  a  rather  coarse  reticulum,  and  are  mixed  with  lympho- 
cytes and  leukocytes.  There  is  not,  however,  diffuse  endothelial 
hyperplasia  through  the  pulp. 

Stomach.  Only  mucosa  and  submucosa  are  shown.  The  former 
shows  many  hemorrhagic  points  but  no  exudative  features. 

lAver.  The  capsule  is  normal.  Extensive  lymphoid  infiltration 
is  found  in  the  perilobular  tissue,  which  is  greatly  widened ;  in  these 
areas  the  bile  ducts  appear  to  be  increased  numerically.  The  liver 
cells  are  large,  crowding  the  capillaries;  they  are  granular,  and  nuclei 
often  are  poorly  seen.  Many  rather  small  vacuoles  are  present, 
becoming  rather  large  in  the  peripheral  zone.  The  central  veins 
are  not  distended.    No  fibrosis  is  seen. 

Pancreas.  The  interstitial  tissue  is  normal,  as  are  the  vessels 
and  the  ducts.  The  islets  are  numerous  and  large;  the  acini  show 
no  changes. 

Kid7iey.  The  capsule  is  infiltrated  with  lymphoid  cells.  The 
interstitial  tissue  is  much  increased  as  streaks  in  the  cortex,  asso- 
ciated with  hyalinization  of  many  glomeruli  and  compression  of 
tubules.  Elsewhere  tubides  are  of  full  size,  with  somewhat  swollen, 
ragged  and  granular  cells,  in  which  nuclei  are  faint.  No  definite 
vascular  lesions  are  seen,  except  for  perivascular  lymphoid  infiltra- 
tion. 

Lymph  Node.  Follicles  and  sinus  arrangement  are  completely 
obliterated.  The  structure  consists  of  lymphoid  cells  supported  on 
a  reticuhnn. 

There  are  numerous  small  bloodvessels.  This  tissue  freely  extends 
beyond  the  cai)sule. 

Two  additional  sections  show  the  same  feature,  with  infiltration 
of  the  capsule  by  lymphoid  cells. 
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Case  II.— J.  M.,  aged  sixty-one  years,  w.,  m.,  s.  Admitted  to 
the  University  Hospital  for  nodules  on  each  side  of  the  neck,  in  the 
axilla  and  in  the  inguinal  regions:  He  has  been  in  fair  health  until 
two  years  ago,  when  he  noticed  the  small  lumps  on  the  right  side  of 
the  neck  about  the  size  of  a  pea,  which  were  followed  by  others. 
These  were  firm,  discrete  and  without  discomfort.  They  grew 
steadily,  and  two  months  later  similar  masses  appeared  in  the 
axilhe  and  the  groins.  They  were  all  of  the  same  character.  Has 
had  some  carious  teeth  but  paid  no  attention  to  them.  No  loss  of 
weight  and  no  history  pointing  to  any  organic  lesion.  His  previous 
medical  history  was  negative  until  he  had  influenza,  September, 
1918,  at  which  time  the  masses  in  the  neck  increased  in  size.  In 
December,  1919,  he  had  a  second  attack  of  influenza,  with  intestinal 
symptoms.  On  January  20,  1920,  had  acute  pleurisy,  after  which 
he  did  not  work  until  his  admission  to  the  hospital  in  March,  1920. 
The  latter  illnesses  had  no  effect  on  the  glands.  He  was  a  ship  and 
stationary  engineer.    His  personal  and  family  history  are  negative. 

A  physical  examination  in  the  hospital  shows  a  well-developed 
large  male,  tending  to  fatness,  and  appearing  well  except  for  the 
general  adenopathy.  Blood-pressure,  122-90.  The  teeth  are  dirty 
and  carious,  and  considerable  pyorrhea  exists.  Has  some  chronic 
pharyngitis.  The  neck  is  short  and  thick,  with  bilateral  swellings 
from  the  jaw  to  the  clavicle  anteriorly  and  posteriorly.  The  masses 
vary  greatly  in  size,  pea  to  walnut— discrete,  freely  moAable,  firm, 
smooth  but  not  tender  or  painful.  .  No  adhesion  to  the  skin.  No 
tracheal  tug.  The  chest  is  large  and  emphysematous.  Glandular 
masses  are  found  below  the  clavicle  and  extending  in  the  anterior 
axillary  region.  The  left  chest  is  more  prominent  than  the  right, 
the  expansion  being  limited  on  both  sides;  the  percussion  note  is 
slightly  impaired  over  the  whole  upper  chest  anteriorly  and  poste- 
riorly. The  breath  sounds  in  this  area  are  coarse  and  loud;  there  is 
a  friction  rub  on  the  left  base  posteriorly.  There  are  glandular 
masses  above  the  spine  of  the  scapula^.  The  heart  apex-beat  is  not 
seen  or  felt.  The  supracardiac  dulness  at  the  first  interspace  is  8 
cm.,  second  6.5  cm.,  left  base  12  cm.;  right  base  4  cm.;  L.  O.,  20  cm.; 
R.  O.,  17  cm.  The  heart  sounds  are  negative.  The  abdomen  is  full. 
Liver  dulness  over  the  sixth  rib.  The  spleen  comes  below  the  costal 
margin  only  upon  inspiration.  Throughout  the  abdomen  one  gets 
the  impression  of  numerous  small  masses  beneath  the  skin  or  the 
abdominal  wall.  On  the  left  side  below  the  spleen  and  almost  to 
the  groin  there  is  a  resilient  mass  deep  in  the  abdomen,  probably 
retroperitoneal.  On  the  right  side  there  is  definite  resistance  but 
no  definite  mass.  Marked  adenopathy  in  both  axilla",  especially 
along  the  axillary  folds,  the  individual  ones  being  larger  than  in  the 
neck.    Masses  in  the  groins  are  similar.    No  edema  of  extremities. 

A  gland  was  removed  and  diagnosed  as  not  Hodgkin's  disease  or 
tuberculosis,  but  either  sarcoma  or  leukemia,  of  which  the  latter 
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was  more  probable  because  of  the  absence  of  intercellular  fibers. 
The  patient  after  exposure  developed  a  lobar  pneumonia  of  the  right 
base  and  died.  An  autopsy  was  not  permitted.  The  urinary  exami- 
nation showed  the  specific  gravity  ranging  between  1020  and  1024, 
and  an  almost  constant  trace  of  albumin  but  no  casts.  The  phthalein 
elimination  was  55  per  cent.  The  blood  ^Yassermann  was  negative. 
Blood  counts: 
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Fig.  2,  —  442,  J,  M,  rnifonn  liyjierpla.-^ia  of  lymph  node  without  Unikoinia. 
Cells  of  7  microns.  Deeply  staining  nucleus.  Diagnosed  as  aleukemic  leukemia. 
Compare  with  Fig.  I,  Case  I.  and  with  \.  H.,  Fig.  IV,  but  contrast  with  Fig.  Ill, 
A.  E,,  lymphogranuloma. 

The  temperature  ranged  between  9S°  and  90°  F.  until  the  pneu- 
monia developed,  after  which  it  developed  103°  F. 

Further  detailed  study  of  the  excised  gland  revealed  the  following 
(Fig.  2) :  The  .specimen  consists  of  a  well-outlined  cellular  mass 
which  cannot  be  positively  recognized  as  a  lymi)h  node.  The  caii.sule 
is  made  up  of  dense  fibers,  a  few  long  pale  nuclei,  and  in  the  rifts 
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columns  of  adult  lymphocytes  may  be  seen.  The  position  of  the 
marginal  sinus  is  sometimes  indicated  by  a  rift  containing  a  few  pale 
cells  and  a  few  lymphocytes.  Trabeculse  do  not  exist  as  in  the 
normal  gland.  There  are  small  irregular  septa  carrying  bloodvessels. 
The  extreme  border  under  the  capsule  consists  of  small  lymphocytes, 
of  about  7  microns,  rather  uniformally  packed.  Between  these  cells, 
here  and  there,  is  a  slightly  swollen  reticulum  cell  or  a  delicate 
connective-tissue  septum.    As  one  goes  inward  toward  the  center 


Fig.  3. — /JH.  A.  E.  Hodgkin's  disease  iu  the  cellular  stage,  six  mom  lis  (luraiiun. 
Active  process  but  the  patient  in  reasonable  good  health  and  doing  well  under 
treatment. 


of  the  mass  the  cells  retain  their  rather  uniform  solid  closely  packetl 
arrangement  and  incomplete  separation  by  stroma  but  become  dis- 
tinctly larger.  Under  magnification  of  1200  they  are  found  to 
consist  of  a  nucleus  with  a  moderately  coarse  skein,  a  nucleolus 
or  two  nucleoli,  sharply  outlined,  and  a  small  amount  of  granuloid 
neutrophilic  protoplasm.  Mitoses,  apparently  normal  in  character, 
are  common. 

By  Van  Gieson  there  is  no  stroma  except  the  well-formed  adult 
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septa  mentioned  above.  No  endothelial,  plasma,  mast,  eosinophile, 
neutrophile  or  giant  cells.  No  fibrin,  necroses,  tubercles  or  pigment. 
The  predominating  type  of  cells  is  similar  to  some  of  the  promyelo- 
cytes. 

The  Schridde  stain  fails  to  show  any  granulation  in  the  protoplasm 
of  the  cells  of  this  mass. 


Fig.  4. — 402-2  A.  H.  Axillary  lymph  node  from  ;i  case  of  chronic  lymphatic 
leukemia  dying  from  pneumonia.  Loose  hyperplasia  with  much  vascularization. 
Cells  7  to  8  microns. 


Case  III.— S.  J.  INI.,  aged  sixty-one  years,  ni.,  w.  Admitted  to 
the  rnivcrsity  Hos^Mtal  I'^ebniary  14,  1014,  coniiijaiiiing  of  swellings 
under  the  arms  and  in  the  neck  and  dyspnea.  I'he  ])aticnt  has  been 
in  generally  good  health  until  six  months  ago,  except  four  years 
})efore  admission  he  liad  a  swelling  about  the  right  elbow;  this  dis- 
ap])earcd.  Six  months  ago  a  lum])  a])])earod  in  the  right  axilla, 
which  grew  rapidly  and  became  tender.  Three  months  ago  he  had  a 
swelling  in  the  neck.  He  had  a  similar  swelling  on  tlie  left  side. 
These  swellings  are  slightly  painful,  sometimes  extending  down  the 
arn),  which  is  swollen;  they  are  somewhat  tender  and  have  fluc- 
tuated in  size.    Sometimes  one  mass  w  ill  enlarge  while  the  other  is 
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smaller.  None  has  broken  down.  Five  months  ago  the  patient 
began  to  have  dyspnea  and  swelling  of  the  feet;  has  had  some  palpi- 
tation, also  dull  pain  across  the  chest,  especially  in  the  right  mam- 
mary region.  Had  nocturia  for  three  years.  Had  a  chronic  cough  for 
fifteen  years.  When  the  glands  first  appeared  he  lost  fifteen  pounds, 
but  since  has  gained  and  is  now  twenty-five  pounds  above  weight. 

The  medical  and  social  history  are  negative.  His  wife  died  of 
tuberculosis  sixteen  years  ago. 

The  physical  examination  shows  a  heavily  built,  fat,  florid,  slightly 
dyspneic  man  between  fifty  and  sixty.  The  muscles  are  flabby,  the 
skin  is  warm  and  slightly  yellowish.  The  superficial  glands  seem 
enlarged— solid,  conglomerate  and  tender.  They  are  fixed  to  the 
fascia  but  not  to  the  skin.  The  axillary  are  most  markedly  involved, 
those  in  the  neck  and  groins  being  smaller  and  more  separate.  The 
head  and  eyes  are  negative.  The  teeth  are  l)adly  decayed  and  worn 
down;  some  pyorrhea  The  thorax  is  heavy.  The  right  mammary 
and  pectoral  regions  are  indurated  and  tender  with  discolored  skin 
over  them.  There  is  some  impairment  of  resonance  and  broncho- 
vesicular  breathing  at  both  apices  anteriorly.  Impairment  of  reson- 
ance and  breath  sounds  over  the  whole  right  chest  posteriorly. 
The  apex  impulse  is  not  found.  L.  B.,  13  cm.,  R.  B.,  5  cm.;  L.  O., 
17  cm.;  R.  O.,  15  cm.  A  blowing  systolic  murmur  is  heard  at  the 
apex  and  in  the  left  axilla.  The  abdomen  is  large  and  pendulous. 
Liver  4  cm.  below  the  umbilicus.  The  spleen  is  not  felt.  The 
extremities  are  negative  except  for  a  slight  edema.  The  patient 
remained  in  this  condition  for  several  days,  when  he  suddenly 
became  toxemic  and  died  in  three  days.  For  five  days  after  admis- 
sion he  had  run  a  temperature  from  normal  to  101°  F.  It  then  settled 
to  an  irregular  form,  97°  to  100°  F,  with  a  disproportionately  high 
pulse  and  respiration,  and  then  continued  until  his  toxemia  appeared, 
when  it  became  very  irregular  and  up  to  105°.  A  gland  was  removed 
and  diagnosed  as  sarcoma,  with  reservation.  The  urine  showed 
specific  gravity  of  1025,  with  a  constant  trace  of  albmnin,  and  light 
granular  casts.  The  Wassermann  and  von  Pirquet  were  negative. 
A  blood  culture  during  the  toxemic  stage  showed  pneumococcus. 

Blood  picture: 
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A  gland  was  excised  during  the  treatment.  No  attempt  was  made 
to  diagnose  the  original  site  of  the  growth,  and  at  autopsy  such  an 
attempt  failed. 

Excised  Gland.  The  material  ccmsists  of  several  small  fibro- 
cellular  pieces.  The  mass  cannot  be  recognized  as  a  lymph  node. 
It  has  probably  been  partly  encapsulated  and  spread  out  into  and 
through  the  capsule.  The  capsule  is  wide,  rather  acellular;  in  its 
outer  two-thirds  it  is  adult  fibrous  tissue.    The  inner  part  is  actively 
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growing  and  consists  chiefly  of  large  elliptical  or  elongated,  palely 
staining  connective-tissue  cells  with  a  few  small  mononuclears, 
here  and  there  a  plasma  cell,  numerous  in  bloodvessels,  a  few  free 
red  blood  cells— in  other  words,  fairly  active  granulation  tissue. 
There  are  rifts  in  and  under  the  capsule  filled  with  large  cells  to  be 
described  later.  The  majority  of  the  mass  consists  of  eosin-stained 
cell  shadows  and  some  better  retained  areas,  with  indefinitely 
stained  basophilic  nuclei.  The  center  is  difficult  to  describe  and 
determine,  but  apparently  the  further  one  goes  from  the  capsule 
the  more  there  is  disintegration;  the  remnants  of  fibers  and  long 
slender  nuclei  are  to  be  seen  irregularly  scattered  through  the  mass. 
It  has  apparently  been  very  bloody,  because  there  are  some  spaces 
filled  with  red  blood  cells  apparently  without  wall  and  a  few  degen- 
erated capillaries  are  seen.  The  cellular  nests  in  the  capsule  consist 
of  well-outlined  groups  of  large  cells  with  large  well-outlined  round 
elliptical  and  lobed  nuclei  and  a  small  amount  slightly  granular  or 
vacuolated  protoplasm.  There  are  sometimes  several  nuclei.  The 
mitoses  are  moderately  active.  Red  blood  cells  are  numerous 
between  these  large  cells.  There  are  occasional  polymorphous 
neutrophiles  and  eosinophiles.  The  cells  of  the  central  necrotic 
mass  seem  to  have  been  the  same  kind  of  cells.  Within  the  mass 
there  are  no  lymphocytes  and  no  endothelial,  plasma  or  mast  cells; 
a  very  vague  reticulum  is  seen  by  Van  Gieson;  there  are  no  eosino- 
philes; no  myeloid  or  giant  cells;  no  tubercles  or  pigment. 


POSTMORTEM. 


Gross  Anatomical  Diagnosis. 

Lymphadenitis  of  the  axillary,  suh- 
clavacular,  subclavian,  submaxillary 
and  mediastinal  lymph  nodes. 

Lung:  Pleural  effusion;  healed  pulmo- 
nary tuberculosis. 


Heart;  Pericardial  effusion;  fatty  infil- 
tration of  the  cpicardiuni ;  cardiac 
hypertrophy;  chronic  fibrous  aortic 
and  mitral  valvulitis;  tricuspid  and 
pulmonary  insufficiency;  right  dila- 
tation; chronic  fibrous  myocarditis; 
brown  atrophy. 

Liver:  Cloudy  swelling  and  fatty  degen- 
eration. 

Spleen:  Chronic  fibrous  and  calcareous 
capsular  splenitis,  with  softening  of 
the  organ. 

Adrenals:    Softening. 

Kidney:  (/hronic  parenchymatous  ne- 
phritis. 

Stomach;     Atrophic  catarrhal  gastritis. 

Fibrous  and  fatty  cndoaortitis  of  the 
•aorta. 

Pancreas: 

Intestine:    Meckel's  diverticulum. 


Histological  Diagnosis. 
Large    round-cell    sarcoma    resembling 
lymph-node  endothelioma. 

Emphysema,  with  secondary  compres- 
sion; atelectasis;  passive  congestion 
and  chronic  interstitial  pneumonitis; 
chronic  catarrhal  bronchitis. 

Chronic  interstitial  nuiral  endocarditis; 
coronary  sclerosis,  with  hypertrophy 
and  secondary  brown  atrophy. 


Passive  congestion  with  parenchyma- 
tous tlegeneration  antl  fatty  meta- 
morphosis. 

Chronic  filirous  capsulitis. 


( 'ongoation  and  cloudy  swelling. 

Chronic  filnous  and  fatty  endarteritis. 
Atrophy,  with  replacement  by  fat. 
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Bacteriological  IJiagnosis.  Streptococcus  in  cultures  from  heart 
blood,  lung,  spleen,  liver,  kidney  and  lymph  nodes  of  the  neck. 

General.  The  body  is  that  of  an  adult  white  male,  aged  fifty- 
five  years;  five  feet  eight  inches  tall;  weighs  about  200  pounds;  is 
broad  and  thick-set,  with  a  tendency  to  obesity;  gray  hair;  blue 
eyes.  The  pupils  are  moderately  dilated ;  the  conjunctiva  is  muddy. 
Mouth:  Teeth  are  in  bad  condition,  especially  the  upper  jaw,  where 
only  a  few  decayed  ends  are  present.  Mucous  membranes  are  pallid. 
Both  sides  of  the  neck  are  swollen.  Upon  palpation  the  swelling  is 
apparently  in  the  cellular  tissue  as  well  as  in  the  glands.  There  is 
a  short,  recently  healed  incision  beneath  the  right  ear.  Rigor 
mortis  is  marked.  Livor  mortis  in  the  dependent  positions  is  marked 
over  the  anterior  chest  and  over  the  neck.  The  tissues  of  both  axilla^, 
but  more  especially  the  right  side  and  the  right  flank,  are  boggy. 
There  are  well-marked  palpable  masses  confined  to  the  right  axilla. 

On  primary  incision  the  panniculus  is  found  to  be  moderate;  the 
musculature  is  fairly  well  developed.  The  axillary  space  was  dis- 
sected out  and  contains  an  infiltrating  mass  of  lymph  nodes.  These 
lymph  nodes  vary  in  size  upon  section  from  4  cm.  to  1  cm.  They 
tend  to  run  together,  but  the  larger  ones  are  sharply  defined.  Upon 
section  they  have  a  fleshy,  firm  appearance  while  some  of  the  smaller 
ones  have  undergone  a  yellowish  softening,  which  is  comparable 
exactly  in  appearance  to  that  of  a  mushroom  which  has  its  outer 
covering  stripped  off.  Along  the  fascia  of  the  pectoral  muscle  on  the 
right  side  are  numerous  small  bodies  0.5  cm.  long,  firm  and  fleshy; 
these  do  not  infiltrate  the  muscle  but  seem  to  run  somewhat  into 
the  fatty  tissue  over  the  pectoral  fascia.  This  condition  is  not  noted 
on  the  left  side.  The  same  small  bodies  are  noted  deep  in  the  axilla 
and  along  the  neck.  The  glands  of  the  neck  are  enlarged  in  the  same 
fashion,  and  upon  section  show  caseous  centers. 

Abdomen.  The  cavity  contains  no  fluid  and  the  epiploic  appen- 
dages are  prominent.  The  lower  border  of  the  liver  is  at  the  border 
of  the  ribs.  The  stomach  is  slightly  distended  below  this.  The 
transverse  colon,  freely  movable,  runs  straight  across  the  abdomen. 
The  great  omentum  is  filled  with  an  excessive  amount  of  fat. 

Liver.  Weighs  2100  gm.;  it  measures  29  x  19  x  11  cm.;  is  pallid 
upon  the  surface  and  the  edges  are  rounded;  cuts  with  a  buttery 
resistance.  The  cut  surface  is  pallid,  and  the  lobules  are  poorly 
defined.  About  the  vessels  may  be  seen  radiations  considered  as 
fibrous.  Some  grease  may  be  scraped  from  the  surface.  "^Fhe  gall- 
bladder contains  30  cc  of  a  very  dark  viscid  bile.  The  bile  ducts 
are  patulous. 

Spleen.  Weighs  300  gm.;  measures  13x9x6  cm.;  the  organ 
is  soft;  the  capsule  is  distinctly  thickened  and  calcareous  in  some 
parts.  The  cut  surface  of  the  pulp  is  soft  and  mushy;  the  trabeculae 
are  moderately  prominent,  as  are  also  the  follicles.  The  surface 
has  a  generally  pallid  appearance. 
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Pancreas.  Measures  20  cm.;  long  and  is  somewhat  thinner  than 
usual.    Upon  section  the  lobules  are  small  and  sharply  defined. 

Adrenals.    Are  small,  friable  and  removed  with  difficulty. 

Le^  Kidney.  Weighs  230  gm.;  measures  13x5x5  cm.;  the 
organ  is  firm,  pale,  blue  and  cuts  with  resistance.  The  cut  surface 
bulges.  The  capsule  strips  without  difficulty  leaving  a  smooth 
surface.  The  entire  kidney  substance  measures  2.5  cm.;  cortex, 
6  mm.;  surface  is  pallid  with  granular  reddish  interlineations  follow- 
ing the  course  of  the  bloodvessels  throughout  the  cortex. 

Right  Kidney.  Weighs  190  gm.;  measures  11.5  x  4.5  x  2.5  cm.; 
entire  kidney  substance,  3.5  cm.;  cortex,  7  mm.;  corresponds  in 
detail  to  its  fellow. 

Bladder.  Contains  1  dram  of  a  light  amber  urine,  but  otherwise 
is  negative. 

Stomach.  Contains  about  200  cc  of  a  liquid  greenish  content; 
distended  with  gas;  flattens  out  readily  upon  the  table.  The  wall  is 
somewhat  thinner  than  usual;  mucosal  surface  is  granular  and  thin. 

Small  Intestines.  Shows  a  Meckel's  diverticulum,  otherwise 
nothing  to  note. 

Thorax.  The  left  pleural  cavity  is  free  from  fluid  and  adhesions. 
The  right  pleural  cavity  contains  1000  cc  of  a  serous  fluid,  non- 
inflammatory. 

Right  Lung.  Weighs  285  gm.;  floats  upon  the  fluid  and  is  col- 
lapsed; when  cut  it  presents  the  exact  appearance  of  its  fellow  on 
the  opposite  side.  The  basal  portion  of  this  lung  shows  some  firm 
stony  bodies  which  upon  section  seem  to  have  a  caseous  center. 
Upon  section  the  smaller  bronchi  purulent  material  exuded  from 
each. 

Left  Lung.  Weighs  350  gm. ;  upon  removal  it  collapses  and  crepi- 
tates with  a  doughy  feel.  A  very  small  area  at  the  base  is  somewhat 
darker,  otherwise  the  surface  is  pale  gray,  smooth  and  glistening. 
The  organ  cuts  with  resistance  simply  because  the  lung  is  difficult 
to  hold.  The  cut  surface  is  gray  and  dry;  at  the  base  a  small  amount 
of  fluid  exudes.  The  mediastinal  lymph  nodes,  bronchi  and  trachea 
were  removed  in  one  mass.  The  trachea  has  an  excess  of  mucus;  it 
is  small  and  shows  considerable  injection. 

Heart.  Weighs  440  gm. ;  in  situ  widely  dilated  to  the  right.  The 
organ  is  fairly  firm;  nmsculature  shows  some  bronzing.  Subepi- 
cardial fat  is  excessive  iji  the  usual  situations.  There  are  small 
epicardial  plaques.  The  left  ventricle  is  firm;  the  Avail  measures  2 
cm.;  the  cavity  is  small.  The  aortic  orifice  measures  9  cm.;  valve 
leaflets  are  thickened  at  the  bases.  The  anterior  leaflet  in  the 
sinuses  of  Valsalva  has  calcareous  j)laque-likc  thickenings.  Tiie 
mitral  orifice  measures  11  cm.;  the  valve  leaflets  are  moderately 
thickened  throughout,  also  toward  the  base.  The  chorda*  tendineie 
are  lengthened,  but  are  thick;  papillary  nniscles  are  short  ajid 
stocky.    The  heart  cavities  contain  stratified  chicken-fat  clot.    The 
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right  ventricular  wall  measures  7  mm.;  tricuspid  orifice,  10  cm.; 
the  valve  leaflets  are  thin;  pulmonary  orifice  measures  11  cm.;  the 
valve  leaflets  are  thin. 

Aorta.  Retains  some  of  its  elasticity;  shows  upon  the  intimal 
surface  various  yellowish  platelets. 

Microscopical.  Lung.  The  pleura  on  these  sections  is  thin. 
The  alveolar  spaces  have  in  one  section  become  quite  thin  and 
stretched  so  that  the  spaces  were  dilated.  I'pon  this,  due  to  pressure 
of  the  pleural  fluid  the  spaces  were  compressed  so  that  now  most 
of  the  section  shows  the  wall  in  apposition.  To  overcome  this  the 
emphysema  has  remained  in  a  compensatory  way  in  other  parts, 
mostly  in  the  periphery  of  the  lung.  Congestion  is  quite  marked, 
and  this  is  probably  passive  in  nature,  due  to  large  numbers  of  heart- 
failure  cells.  The  bronchi  have  well-developed  catarrhal  effects,  in 
that  the  epithelial  cells  were  proliferated  then  swollen  and  many 
desquamated,  so  that  the  bronchial  lumina  are  filled  with  mucus 
and  debris.  The  bloodvessel  walls  are  quite  thick,  owing  to  old 
fibrous  tissue. 

The  second  section  has  been  taken  from  a  point  where  pressure  of 
the  fluid  was  of  longer  duration.  Here  some  cellular  proliferation, 
with  organization  of  fibrous  tissue,  is  taking  place  in  some  of  the  walls 
of  the  compressed  air  spaces. 

Heart.  The  epicardium  on  the  section  is  thin.  The  subepicardial 
fat  is  moderate.  The  coronary  vessels  are  quite  thick  and  slightly 
congested.  There  is  no  increase  to  the  connective  tissue  except 
about  some  of  the  vessels.  The  endocardiiun,  however,  is  quite 
thick,  showing  penetration  into  the  myocardium  between  the  pec- 
tinate muscles.  The  myocardium  shows  evidences  of  an  old  h^-per- 
trophy,  since  here  and  there  a  clear  division  is  well  shown.  At 
present  an  atrophy  overshadows  the  increase  in  size.  This  is  mani- 
fested by  a  thinning  of  the  fibers  with  the  deposition  of  considerable 
myohemoglobin  at  the  })oles  of  the  nuclei.  There  are  no  marked 
degenerative  features. 

Aorta.  Arteriosclerotic  changes  are  moderate,  mostly  confined 
to  the  intima.  The  latter  has  many  thickenings;  loss  of  elastica  is 
prominent;  replacement  by  fibrous  tissue  with  secondary  hyaliniza- 
tion  is  confined  to  patches.  Here  also  a  patchy  fatty  change  has 
taken  place  in  the  intima . 

Liver.  The  capsule  of  Glisson  is  not  thickened,  although  some 
cellular  proliferation  is  to  be  seen  in  perilobular  positions.  No 
marked  proliferation  is  present.  The  central  lobular  veins  are 
slightly  dilated  and  filled  with  red  blood  cells,  which  congestion 
extends  into  the  capillaries.  The  liver  cells  show  well-marked 
degenerative  changes,  more  so  about  the  central  lobular  veins.  Here 
the  cells  are  broken  down,  outlines  poor,  granular  and  filled  with 
multiple  small  vacuoles.  ]\Iany  of  those  just  about  the  rim  contain 
fine  brown  granular  pigment. 
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Spleen.  The  capsule  is  decidedly  thickened  and  irregular.  The 
trabeculse  are  not  prominent.  The  bloodvessel  walls  show  some 
hyaline  change.  The  follicles  are  loose  and  open.  The  general 
splenic  pulp  is  loose  and  the  small  cells  are  present  without  any 
definite  hyperplasia.  Congestion  is  moderate  and  there  is  no 
pigment. 

Pancreas.  There  are  no  prominent  fibrous-tissue  changes.  The 
parenchymal  cells  take  the  stain  well  and  are  compact.  Tlie 
islands  of  Langerhans  are  also  small  and  compact.  There  has 
been  some  atrophy,  as  evidenced  by  replacement  by  a  considerable 
amount  of  fat. 

Kidneys.  The  capsule  is  not  thickened,  but  in  places  there  is 
some  proliferation  into  the  cortex.  The  fibrous  tissue  is  not  promi- 
nent, although  very  slightly  increased.  The  bloodvessels  are  rather 
prominently  congested.  The  glomerules  are  full;  there  is  swelling 
due  both  to  proliferation  plus  congestion  and  distention  of  spaces. 
The  tubular  cells  are  small  and  very  granular,  and  their  nuclei  are 
sharp;  granular  casts  predominate.  The  usual  fibrous  stroma  is 
present  in  the  medulla.  The  other  section  is  like  its  fellow,  except 
that  degeneration  of  the  cortical  tubules  is  more  prominent. 

Adrenals.  Capsule  and  fibrous  tissue  are  not  marked.  The 
parenchymal  cells  are  open  and  separated  probably  by  fluid.  The 
cells  show  both  granules  and  vacuoles  in  equal  number.  ^Medullary 
congestion  is  moderate;  chromophilic  proliferation  of  medullary 
cells  is  not  marked. 

Tumor.  Six  slides  taken  from  the  tumor  mass  in  the  axilla,  lymph 
nodes  and  pectoral  muscle.  The  slides  show  the  same  t^'pe  of  tumor 
for  all.  The  cell  is  a  small  round  or  oblong  cell,  with  a  small  amount 
of  acid-staining  protoplasm  and  a  large  vesicular  and  hyperchromatic 
nucleus.  It  is  larger  than  a  lymphocyte  and  about  the  size  of  an 
endothelial  cell.  Grossly  large  degenerated  areas  are  described. 
Microscopically  these  areas  appear  as  coagulated  and  necrotic 
tumor  cells  which  are  swollen,  diffusely  acid  staining,  with  complete 
loss  of  nuclei.  In  the  active  portion  of  the  slides  karyokinetic 
figures  are  well  seen. 

Bacteriological  Ex.amination.  Tubercle  bacilli  were  not 
found.  Streptococcus  was  found  in  cultures  from  the  heart  blood, 
lung,  spleen,  liver,  kidney  and  lymph  nodes  of  the  neck. 

These  three  cases,  while  finally  diagnosed  in  Case  111  as  sarcoma 
and  in  the  others  as  aleukemic  leukemia,  nevertheless  present  many 
features  in  common.  They  illustrate  first  how  these  cases  may 
remain  for  many  months  without  seriously  disturbing  the  ]>atient's 
general  health,  so  that  they  are  incorrectly  diagnosed,  or  teniporiza- 
tion  is  practised  until  the  entire  lymphatic  system  is  involved  beyond 
reasonable  expectation  of  good  result.  All  three  cases  died  from 
intercurrent  acute  infection  after  a  short  and  rather  stormy  course. 
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All  of  them  were  at  first  supposed  to  be  Reed-Hodfjkin's  disease, 
but  certain  clinical  features  stamped  them  as  atj-pical  if  they  were 
to  be  so  classified.  The  ages— sixty,  sixty-one  and  sixty-one— are 
twice  the  average  of  our  own  cases  of  lymphogranuloma.  Cases  I 
and  II  from  the  history  showed  that  there  had  been  an  extensive 
iuAohement  of  the  lymphatic  apparatus  from  almost  the  Aery 
beginning.  This  was  a  point  against  the  diagnosis  of  Hodgkin's 
disease,  as  it  practically  always  begins  as  a  localized  process,  and 
extends  usually  from  one  group  to  another  until  it  has  become  more 
or  less  generalized.  It  is  the  exception  rather  than  the  rule  for  cases 
of  Hodgkin's  disease  to  show  extensive  involvement  of  all  the  super- 
ficial lymphatic  groups.  Theoretically  it  would  eventually  do  so, 
but  death  usually  frees  the  patient  before  this  has  occurred.  On 
the  other  hand  leukemia,  both  of  the  leukemic  and  aleukemic  type, 
is  essentially  a  general  disease.  One  group  of  glands,  it  is  true,  may 
be  much  larger  than  another,  but  the  enlargement  of  the  whole 
system  is  always  discoverable.  In  the  ever-varying  clinical  mani- 
festations of  individual  patients  it  may  be  difficult  to  establish  with 
certainty  that  most  or  all  lymph  nodes  became  enlarged  at  or  near 
the  same  time.  The  fact  that  the  adenopathy  is  general  is  quite  as 
important  as  the  uniformity  and  synchronism  of  the  enlargements. 
Patient  history-taking  and  physical  examination  will  aid  greatly, 
but  the  histology  of  an  excised  gland  will  clinch  the  matter.  This  is 
illustrated  in  Case  III,  which  was  diagnosed  by  biopsy  as  sarcoma. 
There  was  no  special  involvement  of  the  inguinal  groups,  and  at 
postmortem  there  was  none  of  the  abdominal  glands. 

In  comparing  the  three  cases  clinically  at  the  very  outset  the  chief 
complaint  is  enlightening.  The  patient  whose  case  was  diagnosed 
as  sarcoma  gave  as  his  chief  complaint,  "Swelling  under  the  arms 
and  in  the  neck,"  while  the  two  cases  of  aleukemic  leukemia  gave  as  • 
their  complaints,  "Swelling  in  the  armpits,  the  neck  and  the  groins" 
and  "Swelling  on  both  sides  of  the  neck,  in  the  axillae  and  in  the 
inguinal  regions,"  respectively. 

The  first  patient  complained  of  a  more  or  less  localized  trouble 
and  the  other  two  of  a  pretty  generalized  process.  This  distribution 
was  borne  out  upon  physical  examination,  and  in  the  latter  cases 
should  have  led  the  clinician  to  consider  the  leukemias  rather  than 
Hodgkin's  disease  or  lymphosarcoma. 

The  small  tumors  appearing  early  above  the  scapula^  in  the  leu- 
kemic cases  are  unusual  and  suggestive.  This  is  a  point  clinically 
against  Hodgkin's  disease,  for  while  such  a  distribution  might  be 
possible  in  this  condition  it  is  more  common  in  leukemia. 

We  would  like  to  emphasize  for  the  leukemic  cases  the  discrete 
nodules  in  the  axilhv,  firm,  well-outlined,  movable  masses,  not 
tending  to  coalesce,  without  pain  or  tenderness,  yet  distinctly 
tumorous  as  the  patient  was  inspected. 

In  leukemia  the  individuality,  the  discreteness,  of  lymph  nodes  is 
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preserved,  a  condition  the  more  readily  appreciated  if  one  consider 
the  essence  of  the  disease,  a  lymphatic  hyperplasia,  lacking  the 
inflammatory  character  of  lymphogranuloma  and  the  disregard 
of  the  capsule  by  sarcoma.  In  Case  III,  however,  the  tumors, 
especially  in  the  axilla^,  were  conglomerate  and  fixed  to  the  subcu- 
taneous tissue,  somewhat  painful  and  tender,  with  bronzing  of  the 
overlying  skin,  induration  and  some  retraction  of  the  nipple. 

In  many  cases  of  Hodgkin's  disease  and  of  widespread  extraneous 
tumors  of  the  lymphatic  apparatus  other  than  the  leukemias  there 
occurs  a  reduction,  in  the  differential  count,  of  the  mononuclear 
elements  while  the  total  count  may  remain  normal  or  show  a  leuko- 
penia. To  state  it  figuratively  there  is  a  reduced  output  from  the 
mononuclear  factory  because  so  much  of  it  is  not  in  working  condi- 
tion. This  gives  oftentimes  an  apparent  polymorphonuclear  leuko- 
cytosis. In  the  two  cases  of  aleukemic  leukemia  the  blood  ])icture 
was  as  follows:  The  blood  in  Case  I  was  at  first  sliblymphemic, 
giving  a  count  of  13,800,  with  small  mononuclears  at  36  per  cent  and 
large  mononuclears  at  18  per  cent.  Infection  increased  the  total 
count  and  the  polymorphonuclear  neutrophilies.  Case  II  had  low 
normal  total  counts  and  very  distinct  lymphocytosis.  On  the  other 
hand,  Case  III  the  sarcoma  case,  had  neutrophile  ])ercentages  of 
86,  75  and  86,  with  total  counts  within  normal  limits. 

In  other  words,  from  the  standpoint  of  the  clinician  the  two  cases 
of  aleukemic  leukemia  showed  a  blood  picture  which  indicated 
activity  of  lymphoid  tissue,  a  condition  not  foimd  in  lympho- 
granuloma or  sarcoma. 

The  absence  of  actual  leukemia  does  not  exclude  these  cases  from 
the  leukemias,  since  Paltauf,  Kundrat.Sternberg,  Warthin,  Fraenkel 
and  others  admit  the  fact  that  such  cases  may  become  frankly 
leukemic.  PVaenkel  nuiintains  that  if  blood  formuht^  be  followed 
carefully  true  leukemic  phases  may  be  discovered,  and  that  he  has 
repeatedly  seen  this  happen  shortly  ante  mortem. 

The  s])leens  of  the  two  cases  of  aleukemic  leukemia  were  slightly 
enlarged.  One  was  found  at  autopsy  in  a  state  of  active  mono- 
nuclear hyperplasia. 

There  was  in  histological  preparations  from  the  autopsy  of  the  first 
case  general  infiltration  of  organs  with  the  mononuclear  ty]ie  cell 
and  none  at  all  in  the  third  case.  This  ])robably  more  than  any 
other  feature  stam])s  the  first  case  as  leukemia  of  the  aleukemic 
type. 

Relation  to  Cellular  Hodgkins.  Microscopically  the  pathological 
picture  of  aleukemic  Icnkemia  is  widely  separated  from  Hodgkin's 
disease.  While  the  celhilar  tyi)e  of  the  latter  nuiy  a])iir()a(h  the 
picture  of  uniformity  of  cell  ])r()liferation  seen  in  aleukemic  or 
leukemic  growth,  there  are,  however,  always  present  the  signs  of 
inflammatory  reaction;  the  large  endothelioid  cell  and  other  chronic 
granulomatous  elements  are  present  to  a  greater  or  less  extent  in 
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every  case.  The  picture  seen  in  leukemia,  with  an(i  without  an 
increase  of  circulating  leukocytes,  is  that  of  a  uniform  cellular 
hyperplasia,  with  little  or  no  stroma  and  only  occasional  endothelial 
and  reticulum  cells.  Incidental  inflammation  may  add  granulation 
tissue,  or  under  roentgen-ray  stimulation  large  endothelioid  cells 
may  become  slightly  more  numerous,  but  they  do  not  occur  in 
groups  and  the  development  does  not  approach  the  picture  of  malig- 
nant granuloma  in  the  formation  of  coarse  fibrous  reticulum.  (Con- 
trast Figs.  1,  2  and  4  with  Fig.  3.) 

Careful  study  of  the  cases,  bearing  in  mind  the  features  discussed 
above  will  greatly  aid  in  an  early  diagnosis,  but  it  would  seem  that  a 
diagnostic  excision  of  a  lymph  node  is  the  best  method  of  making  a 
decision,  an  opinion  also  expressed  by  Harvier.*  Not  only  does  this 
place  a  case  in  a  definite  group,  but  it  gives  the  roentgenologist  the 
necessary  guide  for  treatment.  This  applies  especially  to  Hodgkin's 
disease  (lymphogranuloma  malignum),  which  we  have  divided  in 
our  study  into  the  cellular,  the  fibrocellular  and  the  sclerosing 
varieties  or  stages,  with  the  hope  of  learning  something  about  the 
recognized  fact  that  some  cases  do  well  with  the  roentgen-ray, 
others  do  badly,  while  still  others  do  well  for  a  short  time  only  to 
have  serious  remissions.  These  varieties  are  due  somewhat  to  the 
rate  of  growth  or  stages  of  the  disease  as  Longcope  points  out,  but 
it  is  to  be  hoped  that  such  a  working  classification  will  in  the  future 
indicate  some  difference  of  virus  or  reaction  of  the  patient.  We  are 
not  now  prepared  to  draw  absolute  conclusions,  but  it  appears  that 
in  order  of  favorable  response  to  roentgen-ray  treatment  the  cases 
may  be  grouped  first  as  most  favorable,  the  cellular  variety,  second 
the  fibrocellular  and  least  favorable  the  sclerosing  type.  Perhaps 
our  present  inforrnation  should  only  allow  us  to  state  that  a  case  is 
favorable  to  the  degree  that  it  remains  cellular  in  histology,  unfavor- 
able to  the  degree  that  it  develops  fibrous  tumors. 

The  two  cases  of  aleukemic  leukemia  are  further  interesting  from 
the  standpoint  of  treatment  and  prognosis.  In  Case  II  no  treatment 
had  been  given  but  Case  I  was  doing  well  in  that  no  reactions  had 
occurred,  the  gland  masses  were  slightly  smaller  and  the  general 
health  of  the  man  was  excellent.  Since  careful  treatment  of  leukemic 
adenopathy  offers  definite  hope  in  prolonging  life  at  least,  these 
cases  should  be  diagnosed  as  early  as  possible,  and  this  seems  only 
practicable  by  adenectomy.  We  have  discussed  in  a  recent  article 
the  precautions  to  be  used  in  selecting  a  gland  for  diagnostic 
excision.^'' 

We  wish  to  put  on  record  a  brief  note  of  two  attempts  at  further 
classification  and  diagnosis  of  these  conditions  that  resulted  nega- 
tively. Having  seen  that  a  very  definitely  different  response  to  the 
rays  was  given  by  the  cellular  and  fibrous  groups  of  lymphogranu- 

*  La  medecine,  1920. 
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loma,  it  suggested  itself  to  us  that  iu  the  process  of  tissue  destruc- 
tion some  specific  protein  might  be  formed  and  that  some  reactive 
substance  might  be  elaborated.  We  were  aware  that  the  body  does 
not  produce  antibodies  against  its  own  tissues,  but  we  thought  an 
antigen  might  be  developed  in  glands  under  the  roentgen-ray.  We 
obtained  by  operation  on  Reed-Hodgkin's  disease  a  large  gland, 
from  autopsy  on  S.  O.,  a  retroperitoneal  mass,  and  by  operation  a 
sarcoma  of  the  cervical  glands.  The  first  was  ground  in  saline  under 
sterile  precautions  and  0.3  per  cent  trikresol  added.  The  other  two 
were  extracted  according  to  the  method  of  purifying  proteins  for 
skin  sensitization  tests.  These  substances  served  as  antigen  for 
skin  tests  upon  the  following  cases: 

Malignant  granuloma — one  case  before  and  after  roentgen-ray 
treatment;  malignant  granuloma — one  case  before  roentgen-ray 
treatment ;  malignant  granuloma — one  case  after  roentgen-ray  treat- 
ment; lymphatic  leukemia — one  case  before  and  after  roentgen-ray 
treatment. 

All  of  these  tests  were  negative. 

Summary.  1.  Two  cases  of  aleukemic  leukemia  and  one  case  of 
lymphosarcoma,  similar,  to  some  degree,  in  clinical  course  and  physi- 
cal appearance,  and  their  distinction  from  lymphogranuloma,  are 
reported. 

2.  Attention  is  called  to  the  need  for  classification  of  the  enlarge- 
ment of  lymphatic  bodies  and  the  hyperplasias  of  these  and  allied 
tissues  in  the  absence  of  a  definite  increase  in  the  circulating  leuko- 
cytes. 

3.  The  term  "pseudoleukemia"  has  outlived  its  usefulness  as  a 
noun  and  should  be  used  in  an  adjectival  sense  only. 

4.  Aleukemic  leukemia  is  a  systemic  lymph-tissue  disease,  in 
pathology  essentially  like  typical  leukemia,  but  without  increased 
circulating  leukocytes.  Leukemic  phases  may  occin-  in  its  course 
or  just  ante  mortem.     (Compare  Figs.  1,  2  and  4.) 

5.  A  generalized  lymphadenopathy  is  more  suggestive  of  leukemia 
than  of  lymphogranuloma  and  tumors. 

6.  The  two  cases  of  aleukemic  leukemia  reported,  while  showing 
very  extensive  involvement  of  the  lymphatic  apparatus,  gave  no 
reduction  of  circulating  mononuclears,  a  relative  reduction  being  a 
picture  usually  seen  in  granulomata  and  sarcomata,  involving  much 
of  the  lymphatic  a])])aratus.  This  point  .should  be  a  decided  hel]> 
in  clinical  differential  diagnosis. 

7.  Aleukemic  leukemia  is  widely  separated  from  cellular  Hodg- 
kin's  disease  in  its  histology  by  the  absence  of  iiiHammatory  changes 
in  the  former  and  their  presence  in  the  latter;  Icnkeinic  ])rocesses 
are  definitely  more  uniform  or  homogeneous  than  gramilomatous. 

S.  An  excision  of  a  lymph  node  for  microscopic  study  is  thet>nly 
reliable  method  of  making  a  decision  as  to  diagnosis  in  lym])hatic 
enlargements.  It  is  valuable  also  from  the  stan(l])<)int  of  ])rog!iosis 
and  treatment. 
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9.  ^Mention  is  made  of  a  difference  in  the  response  to  the  roentgen- 
ray  of  the  leukemic  and  the  granuloma  groups  as  seen  in  the  affected 
lymph  node.    This  will  be  taken  up  in  a  later  communication. 

10.  An  attempt  at  the  production  of  an  antigen  for  specific  pro- 
tein skin  tests  in  the  lymphatic  diseases  resulted  negatively. 
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THE  HEART  IN  INFECTIOUS  DISEASE.^ 
Bv  Paul  D.  White,  M.D., 

BOSTON',    MASS. 

One  of  the  most  interesthig  and  puzzling  questions  in  the  practice 
of  medicine  is  the  effect  of  infectious  disease  on  the  heart.  Much 
unwarranted  empiricism  still  exists  in  the  treatment  of  the  circula- 
tion during  and  after  an  infection.  It  is  well  now  and  again  to  pause 
and  to  take  account  of  the  progress  of  our  knowledge  of  the  influence 
of  infectious  disease  on  the  heart  and  circulation.  It  is  my  desire 
to  call  attention  to  some  of  the  known  facts  of  this  influence  and  to 
urge  investigation  of  points  that  are  in  doubt.  I  shall  take  up  in 
turn  briefly  the  pathology,  symptomatology  and  treatment  of  the 
heart  in  infectious  disease. 

In  discussing  the  changes  in  the  heart  due  to  infections  it  is  neces- 
sary to  separate  these  infections  into  two  groups:  First  there  are 
those  diseases  which  are  quite  likely  to  cause  some  permanent 
damage  to  the  heart,  and,  second,  there  are  infectious  diseases  in 
general  which  poison  the  heart  temporarily  but  probably  result  in 
little  or  no  permanent  damage.  In  the  former  group  are,  in  the 
first  place,  the  infections  of  the  rheumatic  type— rheumatic  fever, 
chorea,  tonsillitis  and  scarlatina;  secondly,  there  is  diphtheria; 
thirdly,  syphilis;  and  finally,  the  diseases,  such  as  pneumonia,  influ- 
enza and  streptococcus  septicemia,  which  may  rarely  attack  the 

'  Read  before  the  Section  on  General  Medicine  of  the  College  of  Physicians  of 
Philadelphia,   March   28,    1921. 
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heart  directly.  Temporary  poisoning  of  the  heart  muscle  may  result 
from  almost  any  disease— typhoid,  pneumonia  and  so  on. 

Rheumatic  fever  and  allied  infections  may  attack  and  produce 
changes  in  endocardium,  myocardium,  and  pericardium,  any  one, 
two,  or  even  all  three.  A  pancarditis  is  not  uncommon.  The  t^'pical 
lesion  is  the  Aschoff  body,  or  submiliary  nodule,  in  the  myocardium. 
Extensive  involvement  of  the  myocardium  would  result  in  consider- 
able scarring  so  that  permanent  damage  must  always  be  suspected 
in  the  heart  of  any  patient  during  or  after  illness  belonging  to  this 
rheumatic  group.  The  valves  or  pericardium  give  evidence  of  exten- 
sive cardiac  involvement  in  rheumatic  fever.  Rarely  if  ever  is  the 
myocardium  much  damaged  without  evidence  of  endocardial  or 
pericardial  disease  also,  although  transient  heart-block  may  occur 
in  rheumatic  fever  in  hearts  which  do  not  show  signs  of  valve 
changes  or  pericarditis.  The  occasional  finding  of  acute  heart- 
block  should  make  one  feel  that  any  person  who  has  suffered  from 
rheumatic  fever  is  not  likely  to  have  a  perfectly  normal  heart  even 
though  it  appears  normal  to  auscultation  and  percussion. 

Diphtheria  toxin  may  produce  serious  and  extensive  necrosis 
of  the  myocardium,  and  here  again  it  seems  likely  that  any  person 
who  has  been  through  a  severe  attack  of  diphtheria  has  a  scarred 
heart.  Heart-block,  sometimes  of  very  high  grade,  has  long  been 
known  to  occur  in  diphtheria.  In  my  cardiac  clinic  are  two  cases  of 
complete  heart-block  in  young  people  whose  past  history  is  negative 
except  for  diphtheria.  Not  only  may  there  be  extensive  auriculo- 
ventriciilar  block,  but  also  intraventricular  block  of  bimdle  branch 
and  arborization  type  may  be  foimd.  How  often  such  changes  may 
occur  transiently  in  diphtheria  we  are  beginning  to  discover.  Finally 
there  is  one  other  cardiac  condition  of  great  importance  in  diphtheria 
—that  is,  the  sudden  collapse  with  gallop  rhythm,  leading  at  times 
to  sudden  death  and  ascribed  to  cardiac  nerve  invohement  ("dis- 
integration of  the  vagus,"  as  Park  calls  it).  This  condition  needs 
further  study. 

Syphilis  affects  the  heart  in  two  ways:  either  directly  by  gumma- 
tous invasion  of  the  myocardium  or  by  arteriosclerotic  changes  in  the 
aorta  andcoronaries,  or  by  both.  Sy])hiHtic  aortitis  is  beginning  to 
be  regarded  generally  less  as  a  disease  entit>'  and  more  as  a  condition 
associated  with  cardiac  syphilis.  In  other  words,  one  may  s])eak 
rather  of  syphilitic  heart  disease  with  aortitis  than  of  aortitis  alone. 
There  may  be  extensive  syphilitic  involvement  of  the  bundle  of  His 
and  its  branches  which  yields  to  antisy])hilitic  treatment,  or  there 
may  i)e  thromboses  with  scarring  of  the  niyocardium.  ])erhaiis  lead- 
ing to  aneurysm  of  the  heart  itself  and  ])erforation  of  a  ventricular 
wall.  Any  patient  with  chronic  syphilis  should  have  a  careful  inves- 
tigation of  heart  and  aorta  made  — by  «>xainination,  roentgen  ray 
and  electrocardiogram.  I  low  early  in  the  disease  the  heart  nia\  l>e 
attacked  wc  arc  not  yet  sure.    Undoubted  cases  of  secondary  syphilis 
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with  cardiac  involvement  are  on  record,  and  Brooks^  thinks  that  it 
may  be  common.  At  the  IMassachiisetts  General  Hospital  we  have 
been  examining  secondary  syphiUtics  from  the  cardiac  standpoint, 
but  as  yet  have  failed  to  find  out  of  a  small  nimiber  any  giving  signs 
or  sjTuptoms  of  cardiac  involvement.  It  seems  likely  that  such 
invasion  may  occur  early  in  lues  without  any  evidence. 

Other  rarer  infectious  causes  of  permanent  damage  in  the  heart 
are  such  diseases  as  pneumonia  and  txi^hoid  fever.  Rarely  an  endo- 
carditis or  a  pericarditis  may  result  from  pneumonia,  and  the  myo- 
cardium itself  in  fatal  cases  may  show  cloudy  swelling  and  necrosis. 
Postmortem  examination  of  typhoid  fever  hearts  shows  not  infre- 
quently mottling  with  markeid  parenchymatous  degeneration  micro- 
scopically. It  is  unlikely,  however,  that  mild  attacks  of  typhoid 
fever  produce  much  change.  The  blood-vessels,  both  arteries  and 
veins,  may  be  considerably  damaged  in  typhoid  fever,  and  this  dis- 
ease has  been  included  by  some  as  a  Ukely  cause  of  arteriosclerosis. 
Other  diseases  such  as  influenza,  gonorrheal  septicemia  and  strepto- 
coccus infections  may  rarely  result  in  endocarditis,  pericarditis  or 
perhaps  myocarditis. 

Now  let  us  turn  to  infections  as  they  affect  the  heart  tempo- 
rarily by  poisoning.  One  of  the  most  important  papers  of 
recent  years  is  that  of  Xewburgh  and  Porter.^  They  wrote  as 
follows:  "The  experiments  consist  of  four  series  of  ten  dogs  each. 
In  the  first  the  normal  ventricle  was  fed  with  normal  blood;  in  the 
second  the  pneumonic  ventricle  was  fed  with  normal  blood;  in 
the  third  the  normal  ventricle  was  fed  with  pneumonic  blood;  in 
the  fourth  the  pneumonic  ventricle  was  fed  with  pneumonic  blood. 

"It  is  very  generally  believed  that  the  heart  muscle  is  seriously 
injured  in  pneumonia  and  that  heart  failure  from  this  source  is  a 
frequent  cause  of  death  in  this  infection. 

"The  experiments  presented  in  this  communication  show  that 
the  cardiac  ventricle  from  dogs  that  have  died  from  pneumonia 
contracts  as  well  as  the  ventricle  from  healthy  dogs,  provided  the 
pneumonic  muscle  is  fed  with  normal  blood.  When  a  normal 
\entricle  is  fed  with  pneumonic  blood  the  contractions  are  much 
impaired.  If,  however,  the  ventricle  from  a  dog  with  pneumonia 
is  fed  with  pneumonic  blood  the  contractions  are  almost  normal  in 
extent  and  may  be  normal  in  duration. 

"Thus  in  pneumonia  the  heart  muscle  is  essentially  normal, 
whereas  the  pneumonic  blood  is  distinctly  poisonous  to  heart  muscle 
suddenly  fed  with  it.  In  the  body,  during  the  gradual  course  of  the 
disease,  the  blood  is  progressively  affected  and  the  heart  muscle 
gradually  adjusts  itself  to  the  poison,  with  striking  success." 

The  effects  of  poisoning  of  the  heart  resulting  in  functional 

'^  Syphilis  of  the  Heart     Fead  at  a  meeting  of  the  Suffolk  District  Medical  Society, 
Boston,  December  29, 1920. 
3  Jour.  Exper.  Med.,  1915,  22. 
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incapacity  when  severe,  disappear  with  recovery  from  the  infectious 
disease  or  very  soon  after.  At  times,  without  doubt,  there  is  a 
combination  of  permajient  destructive  action  and  temporary  poison- 
ing in  the  same  heart  during  such  an  acute  infection  as  rheumatic 
fever.  It  is  in  such  a  case  that  one  finds  the  greatest  difficulty  at 
the  time  of  the  infection  in  the  presence  of  fever,  in  gauging  how 
much  involvement  is  transient  and  how  much  permanent. 

The  symptoms  and  signs  of  actual  cardiac  damage  in  acute  infec- 
tious disease  are  very  few.  Precordial  pain,  dyspnea  and  palpita- 
tion are  suggestive  and  always  attract  one's  attention  to  the  heart, 
but  severe  involvement  of  the  heart  may  occur  without  any  of  these. 
What  is  more,  these  symptoms  may  be  nothing  more  nor  less  than 
evidence  of  irritable  heart,  effort  syndrome,  cardiac  neurosis  or  what- 
ever one  wishes  to  call  it.  There  is,  I  beheve,  no  pathognomonic 
symptom  of  cardiac  involvement  in  infectious  disease.  I  desire 
particularly  to  emphasize  here  the  tendency  for  such  effort  syndrome 
symptoms  to  appear,  or,  if  already  present  in  an  individual,  to 
increase  during  an  infection  and  during  convalescence  from  it.  Not 
only  easily  acquired  dyspnea  and  palpitation,  but  also  early  exhaus- 
tion, faintness,  dizziness,  sweating,  and  tremor  come  on  with  very 
little  effort  in  one  suffering  from  acute  infectious  disease  or  still 
weak  from  the  effects  of  it  in  convalescence.  Every  one  of  us  who 
has  suft'ered  from  some  infection  will  remember  these  distressing 
symptoms  if  he  has  tried  to  work  through  the  course  of  the  infection, 
or  at  least  at  the  beginning  of  it,  before  forced  to  go  to  bed.  or  if  he 
has  started  to  work  too  soon  during  his  convalescence.  This  was 
seen  widely  during  the  influenza  epidemic,  but  it  is  common  in  all 
kinds  of  milder  illnesses  such  as  tonsillitis,  colds  and  gastro-intes- 
tinal  upsets  with  fever.  Notwithstanding  this  association  one  finds 
very  often  that  medical  men  regard  these  symptoms  as  e\"idence  of 
heart  damage  and  begin  to  fill  the  patient  with  the  so-called  stimu- 
lants. Common-sense  is  needed  not  infrequently  in  the  treatment 
of  such  cases,  and  drugs  can  largely  be  scra])])!^!. 

The  effort  syndrome  of  acute  infectious  disease,  which  may  occur 
without  any  more  effort  than  that  of  the  struggle  of  the  organism 
against  the  disease,  may  be  ascribed  to  one  of  two  causes,  or  often 
to  both.  At  the  begimiing  of  an  infectious  })rocess  toxemia  may  be 
l)lajned  for  the  sym])toms,  later  on  both  toxemia  and  exhaustion 
play  a  part,  and  finally  the  exhaustion  factor  holds  sway  during 
convalescence. 

During  the  war  the  attem])t  at  times  was  made  to  ascribe  all 
effort  syndrome  to  low-grade  infection  in  progress  or  to  the  effects 
of  a  recent  acute  infection.  I'ndoubtedly  these  causes  did  figure 
frequently  in  the  production  of  the  syndrome  in  the  armies,  but 
often  sim])ly  exhaustion,  usually  in  a  nervous  man,  was  the  cause. 
Here,  again,  our  war  exj)criences  are  useful  to  us,  for  this  syndrome 
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found  in  the  tired  soldier  may  be  compared  directly  with  tliat  found 
in  the  sick  ci\ilian. 

The  signs  of  actual  cardiac  involvement  in  infectious  disease  are 
more  definite  than  the  symptoms.  The  development  of  diastolic 
murmurs,  of  marked  systoUc  murmurs  with  thrills,  of  pericardial 
friction  rub  or  signs  of  effusion  into  the  pericardium,  of  heart-block 
and  perhaps  of  auricular  fibrillation  or  flutter,  and  finally  the  signs 
of  heart  failure  of  the  congestive  type  (edema  of  the  lungs,  over  the 
sacrum  and  in  the  extremities)  —the  appearance  of  any  of  these  signs 
is  evidence  of  actual  cardiac  involvement.  Systolic  murmurs,  cya- 
nosis, questionable  increase  in  heart  size  to  percussion,  premature 
beats,  small,  weak,  dicrotic  or  rapid  pulse  are  by  no  means  e^■idence 
of  cardiac  involvement;they  are  much  more  liable  to  be  due  to  general 
functional  disturbance  of  the  circulation,  possibly  with  myocardial 
weakness  and  irritability,  but  not  due  to  actual  myocardial  disease. 
Tachycardia  is  a  common  response  of  the  nervous  mechanism  of  the 
heart  to  fever  and  toxin— a  sympathetic  stimulation.  The  rate  of 
the  pulse  varies  in  different  diseases  in  the  same  individual— for 
example,  high  in  pneumonia  and  relatively  low  in  typhoid— and 
in  dift'erent  individuals  with  the  same  disease.  There  is  a  general 
tendency  for  most  toxins  to  produce  a  tachycardia.  Occasionally, 
as  with  mumps,  one  finds  a  relatively  slow  pulse  quite  generally. 
But  also  it  must  be  remembered  that  individuals  may  react  very 
differently  to  the  same  disease;  in  some  a  much  faster  tachycardia 
occurs  than  in  others.  Children  particularly  are  susceptible  to  such 
tachycardias.  Hence  a  rapid  tachycardia,  per  se,  must  not  be  taken 
as  evidence  of  disease  of  the  heart  resulting  from  the  infection  itself 
—it  may  be  merely  a  given  individual's  reaction  to  the  })oison.  Like- 
wise, after  the  infection  is  over— in  convalescence— a  bradycardia 
may  be  an  individual  characteristic  and  not  evidence  of  heart 
disease. 

I  should  like  to  add  a  word  here  about  so-called  acute  dilatation 
in  acute  infectious  disease.  Undoubtedly  at  times  these  impressions 
are  based  on  uncertain  percussion  data,  sometimes  on  the  onset  of  an 
unusual  cardiac  mechanism  such  as  paroxysmal  auricular  fibrilla- 
tion with  actual  cardiac  failure  if  long  continued,  and  once  in  a  great 
while  a  rapidly  de^'eloping  pericardial  effusion  will  simulate  so-called 
acute  dilatation.  We  need  greater  accuracy  in  the  use  of  this  term 
and  also  much  more  investigation  by  exact  methods  as  by  the 
use  of  the  teleroentgenograph  or  orthodiagraph,  in  the  study  of  the 
heart  throughout  the  course  of  an  infectious  disease.  This  is  impor- 
tant work  highly  to  be  commended,  for  at  present  the  subject  is  a 
very  hazy  one. 

Prognosis  in  infectious  disease  based  on  cardiovascular  symptoms, 
such  as  dyspnea  and  palpitation,  and  on  many  signs,  such  as  tachy- 
cardia and  relation  of  pulse-rate  to  blood-pressure,  is  liable  to  be 
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misleading.  Signs  already  mentioned  of  actual  heart  involvement 
are  of  course  much  more  important. 

Finally,  I  shall  say  a  few  words  about  the  treatment  of  the  heart 
and  the  circulation  in  infectious  disease.  Such  therapy  may  be 
divided  into  three  groups  in  the  order  of  their  importance:  First, 
specific  treatment  of  disease  is  most  important.  Of  course  this  is 
possible  only  in  certain  diseases,  but  in  those  it  must  be  accom- 
plished Avith  wisdom.  By  so  doing  much  heart  disease  can  be 
avoided  and  the  progress  of  that  already  begun  stopped.  This  is 
particularly  true  of  diphtheria  with  antitoxin,  and  syphilis  with 
arsphenamine  and  mercury.  In  rheumatic  fever  I  feel  convinced 
that  the  salicylates  act  almost  as  a  specific.  Certainly  when  given 
early  in  the  disease  and  pushed  the  infection  can  usually  be  stopped 
short  and  by  so  doing  probably  much  heart  disease  averted.  This 
is  a  very  important  measure  to  urge,  I  believe,  in  the  prophylaxis 
of  rheumatic  heart  disease.  It  and  tonsillectomy  give  us  some  hope 
for  the  future.  In  some  other  diseases  such  as  pneumonia  and 
meningitis,  which  once  in  a  while  attack  the  heart,  we  have  to  a 
certain  extent  specific  antisera  which  would  tend,  by  shortening  the 
course  of  the  disease,  to  prevent  heart  in^•olvement. 

Second  in  importance  in  the  treatment  and  prevention  of  cardiac 
involvement  in  acute  infectious  disease  is  good  nursing  care.  During 
the  war,  when  often  we  were  short  of  medical  officers  and  very  low 
in  drugs,  we  found  we  got  along  surprisingly  well  if  only  we  had  good 
nurses.  So  in  infectious  disease,  with  or  without  heart  involvement, 
the  patient  should  be  carefully  nursed. 

Finally,  we  have  symptomatic  drug  therapy.  Here  is  where  the 
difficulty  comes.  Much  of  this  treatment  is  empirical  and  there  is 
great  need  for  accurate  and  painstaking  observation.  I  feel  that 
much  time  and  money  have  been  wasted  in  giving  all  manner  of 
"stimulating"  drugs  to  patients  with  circulatory  or  general  failure 
in  infectious  disease.  Once  in  a  while  a  patient  seems  to  be  tided 
over  a  crisis  by  this  therapy,  but  nineteen  others  fail  to  respond. 
We  are  liable  to  feel,  in  our  present  state  of  knowledge,  because  of  an 
occasional  apparent  successful  response,  that  we  should  stick  to  it 
and  fill  every  one  with  drugs.  While  working  in  a  ty])hus  e])idemic 
in  Eastern  Macedonia  two  years  ago  a  colleague  of  oiu-s  got  txphus 
fever.  The  Greek  military  surgeons  urged  that  they  be  allowed 
to  treat  him  with  frecjuent  subcutaneous  injections— caftein,  cam- 
phor, adrenalin  and  strychnine.  We  objected  and  they  warned  us 
that  he  might  die  if  he  did  not  receive  these  drugs.  We  got  two  excel- 
lent American  nurses,  gave  him  no  drugs  and  he  had  an  early  crisis, 
on  the  tenth  or  eleventh  day,  without  com])lications.  Of  course  such 
a  case  is  of  little  moment  exce])t  to  show  the  ]iresent  chaotic  situa- 
tion in  regard  to  such  therapy.  We  must  get  more  light  on  these 
points  so  that  our  treatment  will  be  more  reasonable.  Ofie  well- 
trained  man  gives  digitalis  as  a  routine  to  all  patients  with  pneu- 
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monia,  atiotlier  decries  it  and  gives  none  except  as  heart  failure  may 
be  manifested.  Which  is  right?  This  is  an  important  question, 
for  if  we  can  prove  that  digitaHs  always  helps  in  pneumonia  we 
should  always  give  it.  On  the  other  hand  if  it  rarely  helps  and  per- 
haps often  makes  more  toxic,  for  it  must  be  remembered  that 
digitalis  is  a  poison,  when  should  we  give  it,  if  at  all?  Cohn  and 
Jamieson^  have  shown  that  digitalis  has  an  undoubted  influence  on 
a  fever  heart,  but  are  we  sure  that  this  influence  is  a  good  one? 
T.  Stuart  Hart^  has  reported  a  study  of  digitalis  action  in  broncho- 
pneumonia, and  he  states  that  there  was  absolutely  no  difference 
in  the  course  of  the  disease  or  the  pulse-rate  between  the  digitalized 
and  the  non-digitalized  cases  of  bronchopneumonia,  except  in  two 
cases  of  chronic  cardiovascular  disease  with  auricular  fibrillation, 
which  were  much  benefited.  Extensive  experiments  of  this  sort  are 
necessary  not  only  with  digitalis  but  with  other  drugs,  such  as  caftein 
and  camphor.  Once  upon  a  time,  not  so  very  long  ago,  strychnine 
and  alcohol  were  prescribed  very  freely  at  the  Massachusetts  General 
Hospital  in  pneumonia  and  other  infectious  diseases.  The  medical 
generation  coming  along  now  in  Boston  has  hardly  heard  of  such 
therapy  except  as  of  historical  interest.  This  may  be  wrong,  but  I 
do  not  believe  it  is.  We  are  a  people  of  fads  and  fancies,  and  it  seems 
to  me  that  just  at  present  the  fad  is  digitalis,  as  a  routine  to  avert 
circulatory  failure  in  infectious  disease.  I  want  to  urge  further  study 
of  this  important  question. 

Summary.  In  conclusion,  then,  it  may  be  said  that  the  heart  is 
affected  in  two  ways  in  acute  infectious  disease:  First  by  direct 
permanent  damage  to  endocardium,  myocardium,  and  pericardium, 
and  second  by  temporary  poisoning.  For  both  of  these  conditions 
it  is  necessary,  first,  to  combat  the  infection  itself  by  specific  therapy, 
if  there  is  such,  and  by  good  nursing  care.  The  symptomatic  therapy 
of  cardiovascular  symptoms  and  signs  in  the  prevention  of  failure 
is  on  a  very  uncertain  basis  at  present  and  needs  further  investiga- 
tion. The  routine  employment  of  digitalis  in  such  infectious  dis- 
eases as  tAphoid  fever  and  pneumonia  is  unwarranted.  Finally, 
the  frequent  occurrence  of  the  effort  syndrome  during  and  following 
infectious  disease  and  simulating  at  times  cardiac  disease  is  in  need 
of  emphasis. 

*  Jour.  Exper.  Med.,  1917,  25. 

'  Am.  Jour.  Med.  Sc,  1919,  168;    Jour.  Am.  Med.  Assn.,  1919,  78. 
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THE  DIAGNOSIS  OF  TUMORS  OF  THE  CAUDA  EQXnNA,  CONUS 
AND  EPICONUS  MEDULLARIS :     A  REPORT  OF  NINE  CASES. 

By  Harry  L.  Parker,  M.B.  (Univ.  Dublin), 

SECTION    ON    NEUROLOGY,    MAYO    CLINIC,    ROCHESTER,    MINNESOTA. 

Tumors  of  the  cauda  equina  and  conus  medullaris  are  not  rare, 
and  there  has  been  no  dearth  of  hterature  on  the  subject.  Spiller, 
in  1908,  reviewed  all  the  literature  up  to  that  year  and  described 
eight  cases  that  he  had  seen.  Since  then  many  other  excellent  articles 
have  been  published  and  new  cases  added  to  the  number  already 
recorded.  It  is  therefore  with  some  hesitancy  that  I  venture  to 
add  to  this  long  list  my  own  observations  on  a  few  cases  examined 
at  the  ]Mayo  Clinic  with  a  short  account  of  each.  Only  cases  in 
which  the  presence  and  location  of  a  tumor  had  been  definitely 
established  by  operation  are  recorded  here,  together  with  another 
case  which  is  of  interest  from  the  point  of  view  of  diagnosis. 

I  have  found  eight  cases  of  this  disease  in  the  records  of  the  ]Mayo 
Clinic,  since  1916,  and  five  of  these  I  had  the  privilege  of  observing 
during  my  service  in  the  Section  on  Neurology. 

The  eight  cases  were  selected  from  thirty-three  cases  of  spinal  cord 
tumors  that  were  observed  from  January  1,  1916,  to  January  1, 
1921  — a  somewhat  high  rate  of  incidence  when  it  is  considered  that 
Steinke,  in  1918,  found  only  thirty  cases  of  tumors  of  the  cauda 
equina  and  lowest  segments  of  the  spinal  cord  in  an  analysis  of  330 
cord  tumors. 

REPORT  OF  CASES. 

Case  1  (248240) .  IVIrs.  C.  L.  B.,  aged  twenty-nine  years,  came  to 
the  Clinic  October  11,  1918.  She  complained  of  pain  in  the  back 
and  a  limp  in  the  right  leg.  Since  the  birth  of  her  baby,  two  years 
before,  she  had  had  pain  around  the  area  of  the  first  and  second 
lumbar  vertebra,  which  had  gradually  grown  worse  in  spite  of  various 
treatments.  In  July,  1918,  she  noticed  that  her  right  foot  was 
becoming  weaker  and  that  it  was  difficult  to  stand  on  the  l>all  of  that 
foot.  This  also  had  become  progressively  worse,  so  that  she  had  to 
raise  her  foot  to  clear  the  ground.  The  function  of  her  bladder  was 
normal  and  she  was  not  conscious  of  any  loss  of  sensation.  The  pain 
radiated  down  the  back  of  the  right  leg,  and  in  getting  out  of  bed 
in  the  morning  she  had  a  tingling  in  the  soles  of  her  feet.  She 
felt  better  sitting  and  had  to  leave  her  bed  for  four  hours  at  a  time 
to  sit  in  a  chair. 

Examination  revealed  almost  complete  loss  of  power  in  the  calf 
of  the  right  leg  and  the  peroneal  and  anterior  tibial  muscles  of  the 
right  foot.  There  was  a  hypotonus  of  these  muscles  and  fibrillary 
twitchings  were  seen  in  the  peroneal  aiul  anteric^r  tibial  nuiscles. 
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Both  patellar  reflexes  were  exaggerated,  but  no  definite  Babinski 
sign  was  seen.  The  Achilles  reflex  on  the  right  was  absent;  on  the 
left  it  was  diminished.  Both  external  hamstring  tendon  reflexes 
were  absent.  The  patient's  gait  was  steppage  in  type  and  there 
was  a  very  slight  diminution  of  sensation  to  pain  and  temperature 
over  the  posterior  surface  of  the  right  thigh  (Fig.  1).  Touch  sensa- 
tion was  normal.  Pressiu-e  on  the  eleventh  and  twelfth  dorsal  spines, 
which  were  prominent  caused  definite  severe  pains  to  radiate  down 


Fig.  1. — Case  1  (248240).  No  incontinence  of  urine  or  feces.  Intradural  extra- 
medullary,  encapsulated  glioma.  (Complete  m|,  partial  ftBM.  slight  ^gjjgi^  loss 
of  sensation  of  touch,  temperature,  and  pain). 

the  posterior  aspect  of  each  thigh.  Pressure  on  the  sacrum  did  not 
cause  pain.  Roentgenograms  of  the  lumbar  spine  revealed  nothing 
abnormal,  but  the  spinal  puncture  produced  a  yellow  fluid  which 
became  almost  solidified  when  the  Nonne  test  was  performed.  A 
small  spontaneous  clot  and  a  hea^y  coagulation  formed  with  boiling. 
A  diagnosis  of  an  intradural  extramedullary  tumor  of  the  cauda 
equina  was  made.  A  laminectomy  was  performed  October  30,  1918 
(Dr.  Adson),  and  a  reddish-gray  encapsulated  intradural  extra- 
medullary  tumor  was  seen  extending  from  the  eleventh  dorsal  verte- 
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bra  to  the  upper  border  of  the  fourth  lumbar  vertebra .    The  tumor, 
a  ghoma,  was  15  cm.  long  and  1.5  cm.  in  diameter. 

Case  2  (279754).  A.  B.,  a  boy,  aged  sixteen  years,  came  to  the 
Clinic,  August  14,  1919.  He  complained  of  pain  in  the  right  lumbar 
region.  Twelve  months  before  he  had  noticed  an  intermittent  dull 
pain  in  the  right  lower  quadrant  of  the  abdomen  and  right  lumbar 
region.    This  lasted  from  two  to  three  days  and  was  then  absent 


Fig.  2.— Case  2  (279754).     Incontinence  of  urine  and  feces.    Extradural  secondary 
carcinoma.     (Hyperesthesia  to  touch,  temperature  and  pain  |         1). 


for  one  week.  At  times  the  pain  passed  over  both  liijis,  sacriun,  and 
down  the  back  of  both  legs.  Tie  described  it  as  a  "numb"  pain, 
with  a  feeling  of  pin  and  needle  pricks  in  the  skin  covering  the  right 
lower  c|uadrant  of  the  abdomen.  Six  months  before  he  had  had  his 
ai)})en(lix  removed  for  this  i)ain,  without  relief,  lie  had  difhculty 
in  holding  urine  at  times,  but  no  trouble  in  starting. 

The  patient  returned  to  the  ( 'linic  l)ecemi)er  22,  1919.  The  pains 
were  worse  and  still  in  the  right  lower  quadrant  of  the  abdomen, 
the  back,  and  the  posterior  aspect  of  the  thighs.    lie  felt  a  girdling 
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sensation  over  the  lower  thorax.  About  twelve  months  from  the 
onset  of  pain  he  began  to  lose  power  in  his  legs  and  was  forced  to  use 
crutches.  Six  weeks  liefore  his  second  visit  to  the  Clinic  he  became 
unable  to  walk  at  all.  Fourteen  months  from  the  onset  he  had  to 
use  a  catheter  to  empty  his  bladder  and  had  no  control  over  bowel 
movements.  He  had  pain  in  the  legs  when  he  coughed  or  even 
swallowed. 

Examination  of  the  patient  showed  an  atrophic  atonic  paresis 
of  both  lower  extremities  equally  distributed  in  all  muscles  below 
the  glutei  and  the  psoas.  He  had  an  anesthesia  over  the  area  sup- 
plied by  all  spinal  cord  segments  below  the  first  sacral,  and  a  large 
patch  of  greatly  diminished  sensibility  on  the  right  side  occupying 
the  right  lower  quadrant  of  the  abdomen  in  front  and  the  area  of  skin 
included  between  the  second  lumbar  spine  and  the  fifth  lumbar 
spine  behind  (Fig.  2).  The  margins  of  this  area  were  hyperesthetic, 
especially  over  the  eleventh  dorsal  to  the  first  lumbar  spinous  proc- 
ess. He  could  neither  stand  nor  walk  and  he  was  incontinent  of 
both  urine  and  feces.  Patellar,  Achilles,  and  plantar  reflexes  were 
absent  and  the  feet  were  very  much  swollen.  The  spinal  puncture 
disclosed  a  milky,  cloudy  fluid  containing  seven  small  lymphocytes 
for  each  cubic  millimeter;  it  clotted  readily.  The  Wassermann 
reaction  was  negative,  but  the  Nonne  test  was  positive.  A  diagnosis 
of  Cauda  equina  tumor  was  made. 

The  patient  was  operated  on,  December  30,  1919,  by  Dr.  Adson 
who  found  an  unencapsulated  cellular  mass,  extradurally  situated 
opposite  the  eleventh  and  twelfth  dorsal  and  first,  second,  and  third 
lumbar  vertebra*,  with  a  small  projection  running  laterally  and 
anteriorly  to  the  cord  as  high  as  the  ninth  dorsal  vertebra,  also  extra- 
dural. The  tumor  involved  both  the  bone  and  dura  extensively 
and  was  reported  to  be  a  secondary  carcinoma,  although  no  primary 
source  was  discovered. 

Case  3  (294401).  Mr.  F.  E.  M.,  a  thin  poorly  nourished  man, 
aged  forty-two  years,  came  to  the  Clinic  October  24, 1919,  complain- 
ing of  pain  and  weakness  in  both  legs.  Five  months  before  there  had 
been  a  gradual  onset  of  pain  and  numbness  in  the  left  lower  extremity 
along  the  posterior  aspect  of  the  left  buttock,  thigh,  and  leg.  This 
pain  had  persisted  and  increased  in  severity.  Two  months  before 
pain  and  numbness  began  in  the  right  leg.  Weakness  in  the  legs  and 
difficulty  in  walking  appeared  about  two  months  before,  and  he  had 
noticed  that  the  muscles  of  the  thighs  and  calves  had  become  smaller. 
He  had  to  use  crutches  and  felt  that  he  was  getting  rapidly  worse. 
The  stream  of  urine  was  often  interrupted  and  had  but  little  force. 
He  had  a  sensation  of  swelling  in  the  rectum  and  recently  had 
become  constipated. 

At  examination  the  left  lower  extremity  was  weak,  but  not  actually 
paralyzed.    The  power  of  the  right  leg  was  only  slightly  diminished. 
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The  muscles  were  atonic  and  atrophic,  l)ut  no  fibrillary  twitchings 
were  seen.  Both  tendo  Achillis  reflexes  were  absent  and  the  patellar 
reflexes  were  almost  absent.  Sensation  was  not  greatly  distm-bed, 
although  there  was  some  loss  of  sensation  to  pain  and  touch  along 
the  posterior  aspect  of  the  thigh,  buttock,  and  leg  in  the  area  supplied 
by  the  fifth  lumbar  to  the  fifth  sacral  segments  of  the  spinal  cord 
of  the  left  side.  Control  of  the  bladder  and  rectum  was  greatly 
diminished  and  a  Kernig's  sign  was  present  on  the  left  side.  The 
left  sciatic  nerve  was  tender.  A  spinal  puncture  was  performed 
October  18,  1919,  and  while  the  Wassermann  and  Nonne  reactions 
were  negative,  there  were  a  great  number  of  pus  cells  in  the  fluid. 
A  tentative  diagnosis  of  localized  subdural  abscess  was  made  and 
laminectomy  was  advised. 

Operation  was  performed,  October  30,  1919  (Dr.  Adson).  After 
the  laminectomy  an  extradural  malignant  glioma  was  seen  in  the 
spinal  canal;  it  extended  from  the  third. lumbar  vertebra  to  the  end 
of  the  sacral  canal.  Some  of  it  extended  anteriorly  and  on  several 
of  the  caudal  roots,  forming  separate  tumors  as  they  left  the  dura. 
An  inflammatory  band  was  stretched  across  the  dura  compressing 
it  so  that  a  small  cyst  was  formed.  This  contained  cloudy  spinal 
fluid  and  communicated  with  the  subdural  space. 

Case  4  (310356) .  Mr.  0.  G.,  a  poorly  nourished  man,  aged  thirty- 
two  years,  was  brought  in  a  wheel  chair  to  the  Clinic,  March  27, 1920. 
He  complained  of  pain  in  his  back  and  of  not  being  able  to  walk. 
Eight  years  before,  while  wrestling,  he  hurt  his  back  and  at  different 
intervals  since  then  he  had  had  pain  in  the  middle  lumbar  region. 
In  March,  1919,  he  had  noticed  difficulty  in  starting  urine,  and  about 
August  he  felt  tingling  in  the  soles  of  his  feet  and  his  lower  limbs 
began  to  become  weak  and  difficult  to  control.  He  used  a  cane  from 
August  to  January,  when  he  was  forced  to  use  crutches,  and  even 
this  was  difficult.  In  September,  1919,  the  pain  became  very  much 
worse  and  spread  to  the  legs,  abdomen,  and  hips.  He  described  it 
as  a  "  pulling,  sharp"  pain  growing  steadily  worse.  In  January,  1920, 
he  found  he  had  to  use  a  catheter  to  empty  the  bladder.  He  was 
constipated,  but  feces  did  not  leak  when  they  were  liquid.  He  had 
frequent  erections,  four  or  five  each  day,  but  he  could  not  ejaculate. 
The  pain  and  numbness  extending  from  the  epigastrhnn  to  the  legs 
was  especially  bad  when  he  was  lying  down,  and  he  had  to  sit  up 
to  sleep  for  the  past  two  or  three  years,  using  three  or  four  pillows 
under  his  back. 

Examination  showed  an  almost  complete  atrophic  loss  of  power 
from  glutei  downward  with  fibrillary  twitchings  on  the  left  side. 
Patellar  and  Achilles  reflexes  were  absent  and  there  was  no  Babinski 
sign.  The  abdominal,  hypogastric,  and  cremasteric  reflexes  were 
absent,  but  the  ci>igastric  reflex  was  present.  He  could  neither 
stand  nor  walk  and  his  lumbar  spine  was  held  rigid.    There  was  no 
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particular  tenderness  except  from  a  recent  spinal  puncture.  His 
feet  and  legs  were  anesthetic  to  pain,  touch,  and  temperature,  and 
his  thighs  were  partially  so.  The  level  between  disturbed  sensation 
and  normal  skin  was  not  clear-cut,  but  was  within  the  area  supplied 
by  the  third  lumbar  segment,  so  that  sensation  was  normal  above 
that  segment,  but  descended  from  only  partial  loss  at  that  segment  to 
complete  loss  around  the  second,  third,  fourth,  and  fifth  sacral  seg- 
ments. Spinal  puncture  was  attempted  but  resulted  in  a  "dry  tap." 
The  roentgenograms  revealed  nothing  of  note  in  the  bones  and  the 
sacrum.  The  Wassermann  reaction  was  negative.  A  diagnosis  of 
a  cord  tumor  involving  the  cauda  equina  was  made. 

At  operation,  April  7,  1920,  (Dr.  Adson)  a  large,  elongated,  soft, 
well  encapsulated,  intradural,  endothelioma  was  found,  extending 
from  the  tenth  dorsal  vertebra  to  the  fifth  lumbar  vertebra;  thus  it 
was  about  20  cm.  long,  situated  on  the  dorsal  aspect  of  the  cauda 
ec^uina  and  extending  above  the  conus  terminalis. 

Case  5  (315328).  ]Mr.  W.  H.  P.,  a  pale,  undernoiu-ished  man, 
aged  fifty-two  years,  walking  with  the  help  of  a  cane,  came  to  the 
Clinic  May  10,  1920,  stating  that  he  had  locomotor  ataxia.  He  com- 
plained of  pains  and  numbness  in  his  legs  and  difficulty  in  walking. 
Three  years  before  he  had  exiDcrienced  a  painful,  burning  numbness 
in  the  left  foot  which  lasted  about  one  hour.  Four  or  six  weeks  later 
the  same  feeling  returned  in  the  same  place  and  for  the  same  period 
of  time.  Gradually  these  sensations  became  more  frequent  and 
lasted  longer.  Two  years  before,  the  same  sensation  commenced 
in  the  right  foot  and  leg  and  for  one  year  both  were  about  equal,  but 
for  the  last  year  the  pain  had  been  more  severe  in  the  right  leg.  A 
year  before  his  sexual  power  began  to  fail,  and  when  he  came  to  the 
Clinic  was  almost  absent,  but  the  functions  of  the  bladder  and 
rectum  remained  normal.  About  twelve  months  before  he  began 
to  lose  poA\er  in  his  lower  extremities  and  had  to  use  a  cane;  this 
grew  progressively  worse.  In  the  left  leg  the  pain  was  more  of  a 
burning  numbness,  but  in  the  right  leg  it  was  cramp-like  and,  as 
he  described  it,  it  "grips  me  like  a  bull-dog."  He  had  difficulty  in 
controlling  his  gait  and  was  afraid  to  venture  out  after  dark.  His 
pain  was  relieved  by  walking  and  movement  and  was  made  worse 
by  lying  down. 

Examination  revealed  that  the  patient  had  a  weakness  in  his  lower 
limbs,  most  severe  in  the  hamstring,  peronei,  anterior  tibial,  and  toe 
muscles,  or  the  muscles  supplied  from  the  fourth  lumbar  to  the  first 
sacral  segment  in  the  spinal  cord.  The  muscles  supplied  by  the 
second  sacral  or  third  lumbar  segments  were  much  less  affected. 
Sensation  to  touch,  temperature,  and  pain  was  equally  and  severely 
disturbed  over  an  area  supplied  by  the  fourth  lumbar,  fifth  lumbar, 
and  second  sacral  segments  of  the  cord  (Fig.  3).  The  sensation 
of  skin  areas  corresponding  to  one  segment  below  and  one  above 
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these  segments  were  markedly  less  interfered  with.  The  Hne  of 
demarcation  between  normal  and  abnormal  sensation  was  not  clear- 
cut  and  the  sensory  disturbance  around  the  anus  was  almost  negli- 
gible. The  anterior  surface  of  the  thigh  was  normal.  Both  motor 
and  sensory  disturbance  corresponded  to  the  segmental  area  supplied 
by  the  fourth  and  fifth  lumbar,  first  sacral  and  part  of  the  second 
sacral  segments.  Pressure  sensibility  was  normal,  but  both  vibra- 
tion and  joint  sensibility  in  both  lower  limbs  were  severely  dimin- 


FiG.  3.— Case   5   (315328).     No  incontinence  of  urine   or  feces.      Intramedullary 

cpiconus  tumor. 


ished.  The  patient's  gait  was  very  ataxic.  There  was  no  dissocia- 
tion of  sensation.  The  patellar  reflexes  were  diminished  and  the 
Achilles  and  cremasteric  reflexes  were  absent.  There  was  no  Babinski 
sign.  The  weakened  muscles  were  both  atrophic  and  atonic  and 
showed  abundant  fibrillary  twitchings.  Distinct  pain  was  felt  on 
squeezing  the  Achilles  tendon,  adne  xcept  for  the  segmental  areas 
mentioned,  there  were  no  disturbances  of  sensation  an>^vhere  on 
the  body.    The  spinal  fluid  examination  showed  a  positive  Nonne 
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reaction,  a  negative  Wassermann  reaction  and  five  lymphocytes. 
A  diagnosis  of  cauda  equina  tumor  was  made. 

Operation  was  performed,  June  1, 1920  (Dr.  Adson)  and  an  intra- 
medullary tumor  bulging  the  lower  portion  of  the  cord  above  the 
Cauda  equina  was  found.  The  cord  substance  was  infiltrated  and  a 
second  operation  was  deemed  advisable.  Unfortunately  the  patient 
died  before  this  could  be  done. 

Case  6  (315631).  Mrs.  R.  J.  F.,  a  thin  emaciated  woman,  aged 
twenty-eight  years,  was  brought  to  the  Clinic  in  a  wheel  chair,  May 
12,  1920.  She  complained  of  being  unable  to  walk  and  of  having 
pain  in  her  legs.  She  had  had  an  appendectomy  and  bilateral  partial 
oophorectomy  performed  for  her  trouble  without  relief.  Two  and 
one-half  years  before  she  noticed  a  sore,  burning  spot  localized  to 
the  right  great  trochanter.  This  lasted  three  months  and  then  finally 
disappeared.  Tw'o  years  before  she  had  sudden  severe  pain  in  the 
hips  and  the  lower  lumbar  region,  worse  at  night,  and  about  the  same 
time  she  noticed  slight  weakness  in  the  lower  limbs.  This  attack 
of  pain  lasted  about  two  months.  Twelve  months  before  she  had  to 
have  assistance  to  walk,  and  for  the  last  two  months  had  not  been 
able  to  walk  at  all.  The  left  leg  was  worse  than  the  right.  As 
weakness  increased,  pain  diminished  in  severity  until  little  or  none 
remained.  She  had  not  had  incontinence  of  urine,  but  the  flow  was 
hard  to  start  at  times.  She  complained  of  being  constipated  and  of 
the  stools  escaping  when  liquid.  The  pain  occurred  at  night,  causing 
her  to  sleep  sitting  up.  Walking  seemed  to  relieve  the  pain,  which 
was  most  intense  over  the  right  great  trochanter.  It  never  had 
radiated  down  the  back  of  the  thighs. 

At  the  time  of  examination  the  patient  was  unable  to  walk,  owing 
to  an  atonic  atrophic  paralysis  of  the  peronei,  anterior  tibial,  and 
the  toe  muscles.  Iler  calves,  thighs,  rotators,  and  adductor  muscles 
were  less  affected,  also  the  psoas  and  quadriceps.  Weakness  in 
each  leg  was  about  equal  and  the  muscles  supplied  by  the  spinal 
segments  below  the  fourth  lumbar  were  most  affected.  Those 
supplied  by  the  second  and  third  lumbar  were  less  so.  She  had  an 
almost  comi)lete  loss  of  sensation  to  touch,  temperature  and  pain 
over  the  skin  areas  supplied  by  the  fourth  and  fifth  lumbar  and  the 
first  sacral  segments,  and  a  small  amount  of  sensation  remaining 
over  the  left  instep.  The  skin  areas  of  the  second,  third,  fourth,  and 
fifth  sacral  segments,  though  hypesthetic,  seemed  to  be  much  less 
affected .  There  was  a  patch  of  hyperesthesia  over  the  right  posterior 
inferior  iliac  spine.  Patellar,  Achilles,  and  plantar  reflexes  were 
absent,  and  over  the  legs  there  was  a  loss  of  pressure  sensation. 
Both  joint  and  vibratory  sensibility  were  seriously  damaged.  There 
was  a  permanent  shortening  of  both  hamstring  groups  of  muscles, 
due  apparently  to  the  patient  ha\'ing  remained  sitting  up  night  and 
day  for  a  long  time.    The  greatest  damage  was  shown  in  areas 
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supplied  by  the  fourth  and  fifth  lumbar  and  first  and  second  sacral 
segments  of  the  spinal  cord.  A  spinal  puncture  resulted  in  a  "dry 
tap."    A  diagnosis  of  tumor  of  the  cauda  equina  was  made. 

Laminectomy  was  performed,  May  25,  1920  (Dr.  Adson).  An 
ependymal  cell  glioma,  3  cm.  in  diameter,  extending  from  the 
eleventh  dorsal  vertebra  above  to  the  fifth  lumbar  vertebra  below, 
was  found.  It  had  infiltrated  both  the  cord  and  the  roots  of  the  cauda 
equina  and  extended  into  the  sacral  canal. 

Case  7  (341502).  Mrs.  J.  S.  G.,  aged  twenty-five  years,  came 
to  the  Clinic,  November  20,  1920,  complaining  of  pain  in  her  right 
hip.  Two  and  one-half  years  before  she  had  felt  the  pain  over  the 
tuberosity  of  the  ischium  on  the  right  side  and  over  the  outer  surface 
of  the  right  leg.  The  pain  came  on  during  her  third  confinement 
and  lasted  until  the  birth  of  a  healthy  child.  It  reappeared  three 
weeks  afterward  and  lasted  for  four  months.  She  had  no  symptoms 
during  the  winter  of  1918,  but  in  February,  1919,  pain  commenced 
again  in  the  same  two  places  and  was  more  severe,  lasting  this  time 
about  four  months.  During  the  winter  of  1919  and  1920  she  was 
free  from  pain,  but  in  ]\Iarch,  1920,  it  started  again  and  persisted. 
In  July  her  feet  became  swollen  and  she  found  that  her  back  was 
stiff  and  a  sudden  jar  to  the  spinal  column  caused  the  pain  to  radiate 
along  both  sciatic  nerves.  Gradually  increasing  pain  in  the  lumbar 
spine  was  noted.  In  October,  1920,  she  discovered  that  she  was  not 
voiding  urine  for  considerable  periods,  and  then  a  large  quantity 
would  pass  involuntarily.  The  urine  had  a  strong  odor.  Feces 
escaped  when  liquid,  and  gas  was  not  retained.  She  had  not  noticed 
loss  of  sensation,  and  she  was  sure  that  her  limbs  had  complete 
power  and  that  she  could  walk  and  run  as  well  as  ever.  She  described 
her  pain  as  dull,  burning,  and  constant,  felt  in  the  lumbar  spine, 
tuberosity  of  the  ischium  and  outer  side  of  the  right  leg.  It  kept 
her  awake  at  night  and  she  found  some  relief  in  sleeping  sitting  up. 
In  all  her  spells  of  pain  she  had  slept  sitting  in  a  chair,  and  at  times 
had  had  greatest  relief  by  sleeping  with  her  knees  on  a  chair  and  her 
trunk  on  a  table  face  down. 

Examination  revealed  a  well-developed  woman,  with  loss  of  mus- 
cular power,  and  walking  without  even  a  limp.  There  was  a  loss  of 
sensation  to  pain,  touch,  and  temperature  over  the  area  supplied 
by  the  second,  third,  fourth,  and  fifth  sacral  segments  on  the  right 
side  and  the  fourth  and  fifth  segments  on  the  left  side.  There  was 
also  a  partial  loss  of  sensation  over  the  fifth  lumbar  and  first  sacral 
segment  on  the  right  side  (Fig.  4).  Patellar  and  Achilles  reflexes 
were  absent,  and  there  was  no  Babinski  sign  on  cither  foot.  Kernig's 
sign  was  present  on  the  right  side  and  there  was  marked  limitation 
of  movement  of  the  lower  part  of  the  spine.  She  had  pain  in  the 
lumbar  spine  when  lying  on  her  back  and  local  tenderness  over  all 
the  lumbar  spines.    Tressure  over  the  third,  fourth,  and  fifth  lumbar 
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spines  produced  pain  radiating  down  the  sciatic  nerves.  The 
sphincter  control  of  the  bladder  and  the  rectum  was  partially  lost 
and  both  anal  and  hypogastric  reflexes  were  absent.  The  roentgen 
examination  of  the  lumbar  and  sacral  vertebrae  showed  nothing  of 
note.  The  spinal  fluid  Wassermann  reaction  was  negative.  The 
Nonne  test  was  positive.  A  diagnosis  of  cauda  equina  tumor  was 
made.  An  exploration  was  made  of  the  cauda  equina  November  30, 
1920.    (Dr.  Adson.)     A  large  ependymal  cell  glioma  was  found,  the 


Fig.  4. 


-Case  7  (341502).     Incontinence  of  urine  and  feces.    Ependymal  cell  glioma 
involving  the  cauda  equina. 


upper  level  of  which  was  as  high  as  the  second  lumbar  vertebra, 
while  its  lower  part  has  invaded  the  dura,  bone,  and  even  the  lumbar 
muscles  at  the  lumbosacral  juncture,  and  it  filled  the  sacral  canal 
below.  Its  upper  portion  was  intradural  and  extramedullary,  but 
the  lower  portion  had  infiltrated  the  lumbar  muscles  to  within  half 
an  inch  of  the  skin. 

Case  8   (341775).    Mr.  A.  C.  H.,  a  poorly  nourished  man,  aged 
twenty-seven  years,  came  to  the  Clinic,  November,  1920,  complaining 
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of  pain  in  the  lower  part  of  his  back  and  the  back  of  his  legs.  Five 
years  before  he  had  had  an  attack  of  severe  pain  along  the  course 
of  both  sciatic  nerves.  This  lasted  two  weeks.  Another  similar 
attack  came  on  four  years  before,  lasting  one  week.  About  this 
time  he  noticed  that  a  blow  in  the  back  caused  pain  to  shoot  down 
his  legs.  About  two  and  one-half  years  before  his  back  became  stiff 
and  motion  or  jarring  of  his  spine  produced  severe  pain.  He  was 
then  in  France  driving  an  autotruck,  which  jarred  him  so  much  that 


Fia.  5.— Cases  (341775). 


Incontinence  of  urine  and  feces, 
involving  the  cauda  equina. 


Ependymal  cell  glioma 


he  had  to  cease  work  and  was  invalided  home.  On  the  journey 
home  he  had  painful  spasms  of  the  hamstrings  and  calf  muscles,  so 
that  his  legs  were  doubled  under  him  at  times.  Two  years  before 
lie  found  that  he  had  difhculty  in  expelhng  urine,  and  this  trouble 
became  gradually  worse,  .so  that  in  the  last  six  months  he  had  to 
use  a  catheter.  He  had  difhculty  in  retaining  liquid  feces  and  gas. 
The  pain  was  a  dull  ache,  like  toothache, felt  most  in  the  lower  Ivmibar 
spine  and  posterior  aspect  of  each  thigh.     It  hurt  him  to  sit  on  a 
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hard  chair.  He  felt  better  in  the  morning,  Movement  and  walking 
ing  brought  on  the  pain  and  he  felt  better  if  he  remained  quiet. 

At  examination  a  well-marked  weakness  of  the  lower  limbs, 
although  not  of  great  degree,  and  a  rigid  painful  lumbar  spine  were 
found.  The  patient  walked  slowly  and  painfully  but  with  a 
definite  limp.  The  muscles  were  atonic  and  atrophic,  but  there 
were  no  fibrillary  twitchings.  The  patellar  and  tendo  AchilHs 
reflexes  were  almost  absent.  The  anal  and  bulbocavernosus  reflexes 
were  absent  and  the  cremasteric  reflex  was  almost  absent.  There 
was  a  well-marked  anesthesia  over  the  skin  supplied  by  the  fifth 
sacral  segment  on  each  side,  and  the  third  and  fourth  sacral  segments 
seemed  also  a  little  disturbed,  so  that,  on  the  whole,  sensory  changes 
were  slight  (Fig.  5),  Over  the  fourth  lumbar  spine  there  was  a  spot 
of  exquisite  tenderness;  pressure  there  produced  pain  that  radiated 
down  both  legs.  Sensation  of  vibration  was  diminished  in  both 
lower  extremities.  Both  sciatic  nerves  were  tender  and  Lasegue's 
sign  was  present.  Roentgenograms  revealed  a  round  s\T2imetrically 
placed  area  of  diminished  density  at  the  level  of  the  first  and  second 
sacral  vertebrcT.  It  was  impossible  to  estimate  its  significance  pre- 
vious to  operation.  Spinal  puncture,  although  repeated  once  or 
twice,  was  not  productive  of  fluid.  A  diagnosis  of  cauda  equina 
tumor  was  made. 

Operation  was  performed,  December  7, 1920  (Dr.  Adson),  and  an 
ependjTnal  cell  glioma  was  found,  extending  from  the  eleventh 
dorsal  vertebra  to  the  second  sacral  vertebra,  with  obvious  further 
extension  upward.  It  was  also  found  that  the  lamina?  of  the  first, 
second  and  third  sacral  vertebme  were  missing,  constituting  a  spina 
bifida.  In  this  space  was  some  yellow  fluid  and  the  tumor  extended 
into  it. 

GENERAL  CONSIDERATIONS. 

In  studying  the  course,  symptoms,  and  signs  of  this  disease,  there 
is  always  before  us  the  desire  to  discover  some  common  factors 
which  might  make  its  recognition  easier  in  the  future.  If  this  dis- 
ease followed  a  course  of  mathematical  exactitude  all  would  be  well, 
but  also  there  would  be  no  need  of  a  diagnostician.  In  the  vagaries 
and  eccentricities  of  the  disease  we  ha^'e  ample  scope  for  training 
ourselves  in  the  diagnosis  and  localization  of  spinal  cord  tumors. 
Tumors  in  this  portion  of  the  vertebral  canal  present  a  completely 
different  picture  from  that  shown  by  tumors  higher  up,  and,  further, 
tumors  at  widely  separated  levels  may  give  almost  identical  signs 
and  symptoms. 

The  combination  of  sphincter  disturbance,  atrophic  paresis  of  the 
lower  limbs  and  perianal  anesthesia  is  characteristic  of  the  disease, 
but  the  determination  of  the  position  and  extent  of  the  tumor  mass 
is  in  some  cases  an  impossibility.  Reference  to  Case  9  will  demon- 
strate this  fact. 
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All  of  these  cases  are  different  and  each  is  worth  a  close  study.  To 
draw  any  but  general  conclusions  from  them  when  studied  in  the 
aggregate  would  be  to  invite  error,  and  perhaps  the  most  obvious 
fact  observed  is  that  the  more  closely  they  are  studied  the  more  they 
seem  to  differ. 

Pathology.  The  strongest  factor  in  the  production  of  differences 
in  course,  symptomatology,  and  physical  signs  is  the  nature  of  the 
tumor  in  each  case.  The  more  malignant  the  type  of  tumor  the  more 
rapid  will  be  the  course  and  the  more  diffuse  the  signs,  while  a  slowly 
growing  tumor  will  have  a  long  course  and  clear-cut  signs.  It  is 
well  to  contrast  the  picture  shown  in  Case  3  with  that  shown  in 
Case  4.  In  the  former  there  is  a  short  history  and  a  diffuse  distribu- 
tion of  signs  and  symptoms;  in  the  latter  the  history  is  long  and  the 
signs  are  clear-cut,  distinct,  and  symmetrical.  The  cases  of  giant 
endotheliomas  of  the  cauda  equina  described  by  Collins  and  Elsberg 
had  a  relatively  long  course,  but  the  tumors  were  not  encapsulated 
and  spread  in  all  directions,  filling  the  sacral  canal.  Here  also  the 
signs  were  few,  patchy,  irregular  and  affected  different  roots  and 
segmental  areas  with  varying  degrees  of  intensity.  Since  a  relatively 
malignant  tumor  may  spread  in  any  direction  from  its  origin  and 
may  spread  upward  or  downward,  intradural  or  extradural,  an 
arbitrary  classification  of  such  tumors  on  the  basis  of  their  position 
is  completely  useless,  for  a  tumor  that  one  would  expect  to  find 
clearly  intradural  and  confined  to  a  small  area  on  operation  might 
be  found  to  have  a  wide  and  destructive  situation. 

The  sacral  canal,  as  compared  to  the  other  portions  of  the  verte- 
bral canal,  is  relatively  wide  and  a  tumor  may  grow  for  a  long  period 
without  giving  any  localizing  signs.  A  tumor  in  the  dorsal  canal  as 
soon  as  it  infringes  on  the  posterior  nerve  roots  or  any  part  of  the 
cord  will  give  a  sharply  marked  level  (unless  it  be  intramedullary), 
but  a  tumor  in  the  sacral  canal,  where  the  first  sacral  root  is  as  long 
as  14  cm.,  does  not  announce  its  position  with  such  a  degree  of  exac- 
titude. 

Of  the  eight  tumors  only  two  were  encapsulated,  and  one  was  diag- 
nosed by  the  pathologist  as  an  endothelioma  and  the  other  a  glioma. 
The  remaining  six  cases,  with  the  exception  of  Case  5,  were  tumors 
which  showed  a  tendency  to  erode  the  dura,  bone,  and  muscle 
approaching  even  to  one  inch  of  the  skin  (Case  7).  Case  5  was 
obviously  a  relatively  benign  tumor,  but  no  pathological  diagnosis 
was  made. 

Cases  0,  7,  and  S  were  ependymal  cell  gliomas  and  the  course  of 
the  disease,  as  well  as  the  findings  at  o])cration,  were  somewhat 
similar.  In  these  i)atients  the  tumor  filled  the  sacral  canal  and 
extended  up  into  tlie  lumbar  region  higher  than  the  surgeon  thought 
it  safe  to  invade,  lliesc  tnmors  have  a  long  insidious  course  and 
produce  a  great  amount  of  destruction  of  everything  they  encounter 
with  surprisingly  few  signs.    Case  7  is  a  good  example  of  the  course 
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and  signs  of  such  tumors.  Clinically  in  their  degree  of  malignancy, 
such  tumors  come  midway  between  so-called  malignant  gliomas 
and  encapsulated  gliomas.  They  are  destructive  in  their  progress 
but  are  relatively  slow  growing.  The  more  salient  features  of  the 
symptomatology  of  these  eight  cases  were  as  follows: 

Pain.  The  earliest  and  most  constant  symptom  in  this  disease 
is  pain.  It  is  also  the  most  distressing  feature.  It  may  appear 
many  months,  even  years  (Cases  4  and  8),  before  any  sign  of  the 
disease  is  established,  and,  whereas  at  first  it  is  light  and  inter- 
mittent, with  long  intervals  of  freedom,  later  it  becomes  constant 
day  and  night  and  leads  the  patient  to  adopt  any  means  to  obtain 
relief.  In  a  few  of  the  patients  a  solitary  attack  of  pain  appeared 
months  before  it  was  repeated;  why  there  should  be  so  long  an  inter- 
val is  difficult  to  explain. 

The  patients  soon  discovered  that  movement  relieved  them  of 
their  agony,  and,  while  jarring  and  sudden  movements  initiated  a 
spasm  of  suffering,  on  the  whole  their  pain  was  less  severe  while 
they  were  walking.  Five  of  the  8  patients  had  slept  sitting 
up  in  a  chair  for  months,  and  when  they  were  no  longer  able  to  walk, 
remained  day  and  night  in  the  chairs  in  which  they  were  wheeled. 
One  patient  (Case  6)  had  a  permanent  contraction  of  her  hamstrings 
from  such  a  position.  In  five  patients  there  was  an  intolerance  to 
the  prone  position  in  bed.  One  patient  (Case  8)  spent  nights  kneeling 
on  a  chair  and  lying  face  downward  across  the  table.  This  attitude 
was  noted  also  by  Schmoll  in  a  case  he  recorded.  The  pain  was 
either  diffuse  and  radiated  from  the  back  down  the  posterior  aspect 
of  the  thighs,  so  that  the  patient  moved  his  hand  over  a  large  area 
in  pointing  to  the  site  of  his  pain  or  he  pointed  to  one  isolated  area 
as  being  the  site.    This  was  noted  in  Cases  5,  6  and  7. 

The  tumor  in  Case  5  was  intramedullary  and  in  Case  6  it  was 
probably  so  placed  at  the  commencement  of  the  disease.  Both  of 
these  patients  pointed  to  one  spot  as  being  the  constant  position 
of  the  pain;  there  was  no  radiation  along  the  sciatic  nerves. 

Pain  in  the  lumbar  spine  was  not  confined  to  cases  in  which  the 
vertebra^  were  actually  eroded.  It  seems  to  have  been  felt  even  in 
Case  5  in  which  the  tumor  was  definitely  intramedullary.  Tlie  pain 
was  also  severe  in  this  case,  but  certainly  not  so  severe  nor  so  well 
marked  as  in  the  cases  in  w^hich  the  vertebra  were  actually  eroded 
and  the  spinal  column  was  rigid.  Such  lumbar  pain  is  valuable  at 
times  for  localization,  as  may  be  noted  in  Case  1,  in  which  the  pain 
and  tenderness  were  over  the  exact  site  of  the  tumor.  Some  pain 
was  felt  as  a  result  of  root  irritation,  but  it  was  felt  some  distance 
away.  That  is,  the  pain  in  the  back  was  over  the  first  and  second 
lumbar  vertebrae,  but  the  root  pain  was  over  the  posterior  aspect 
of  the  right  thigh.  Pain  in  the  back,  therefore,  is  not  confined  to 
cases  of  tumors  eroding  the  vertebrae;  it  is  common  in  caudal  tumors 
and  even  in  purely  intramedullary  conus  tumors. 
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To  find  where  the  pain  was  first  felt  is  valuable  as  an  idea  of  the 
starting-point  of  the  tumor,  and  by  comparing  it  with  the  widest 
limit  of  the  pain  in  the  later  stages  of  the  disease  a  good  idea  of  the 
spread  of  the  tumor  may  be  gained. 

The  nature  of  the  pain  is  important  as  a  point  of  differential  diag- 
nosis from  such  diseases  as  tabes  dorsalis  and  multiple  neuritis. 
The  patient  in  Case  5  described  his  pain  as  cramp-like  or  a  burning 
numbness.  Quite  different  from  the  flash-like  pain  of  tabes  from 
which  he  was  supposed  to  be  suffering.  In  two  cases  the  pain  was 
suggestive  of  motor  irritation  as  well  as  sensory,  as  there  were 
painful  cramps  of  the  muscles  (Cases  5  and  8) .  Many  of  the  patients 
described  their  pain  as  a  steady,  constant,  burning  ache. 

Tenderness  of  the  Spine.  Tenderness  of  the  back  was  present 
in  Cases  1,  7,  and  8,  and  was  of  extreme  diagnostic  and  localizing 
value  in  Case  1.  In  this  case  pressure  on  the  eleventh  and  twelfth 
dorsal  spines  produced  severe  pain,  radiating  down  the  posterior 
aspect  of  the  thighs;  pressure  on  the  sacrum  produced  no  such 
result.  This  was  almost  certain  information  that  the  tumor  lay 
under  this  tender  area.  Tenderness  was  also  well  marked  in  Cases 
7  and  8,  but  it  is  well  to  note  that  while  in  Case  1  there  was  a  benign 
encapsulated  tumor  the  other  two  tumors  had  eroded  bone  and 
muscle  in  all  directions.  Tenderness,  while  suggestive  of  vertebral 
involvement,  is  not  conclusive.  In  Case  4  tenderness  was  absent 
though  sought  for.  A  careful  palpation  of  the  lumbar  spine  should 
never  be  neglected  in  cases  of  suspected  tumors.  Kigidity  of  the 
lumbar  spine  was  associated  with  marked  tenderness  in  Cases  7 
and  8. 

■Muscular  Weakness.  Seven  of  the  eight  patients  were  weak  in 
their  lower  extremities;  it  was  the  most  prominent  symptom  in 
Case  1.  The  degree  of  weakness  varied;  it  was  slight  in  Case  3,  and 
there  was  complete  loss  of  power  to  stand  or  walk  in  Cases  4  and  6. 
In  spite  of  a  long  history  of  severe  pain  and  definite  sphincteric  and 
sensory  disturbances  weakness  was  absent  in  Case  7.  It  was  not 
the  earliest  symptom  nor  was  it  an  isolated  finding  in  any  of  the 
cases.  It  was  associated  with  sensory  and  sphincteric  disturbances 
in  all  the  cases.  Paresis  of  the  lower  limbs  without  other  physical 
signs,  and  even  with  some  pain,  does  not  establish  the  diagnosis  of 
tumor  in  this  region.  For  this  reason  it  was  difficult  to  make  a  diag- 
nosis in  Case  1,  in  which  there  was  only  a  mild  sensory  change,  with- 
out si)hin(ter  distur})ances.  Other  factors  such  as  the  condition  of 
the  spinal  fluid,  and  pressure  tenderness  helpeil  in  making  the  diag- 
nosis. The  nuiscular  weakness  was  neatly  selective  in  Case  5,  in 
which  an  intramedullary  tmnor  was  confined  to  a  few  segments 
in  the  epiconus;  in  the  other  cases  the  weakness  was  diffuse  and 
useless  for  localization.  In  only  one  case  (Case  1)  was  weakness 
unilateral;  in  Case  3  it  was  asynunetric.  In  the  remaining  5  cases 
in  which  weakness  was  present  it  was  equally  distributed  over  the 
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two  extremities,  especially  in  Cases  2,  4  and  G,  in  which  the  weak- 
ness was  severe  and  the  disease  well  advanced. 

Sphixcteric  Disturbaxcks.  Five  of  the  eight  patients  had  diffi- 
culty in  controlling  the  bladder.  Next  to  pain  it  was  the  earliest 
symptom  in  three.  It  was  not  an  isolated  phenomenon,  as  in  each 
case  it  was  associated  with  a  perianal  or  saddle  h\T)eresthesia  or 
anesthesia.  In  three  instances  catheterization  was  necessary  to 
empty  the  bladder.  Rectal  control  seemed  to  have  been  affected  in 
proportion.  In  one  case  (Case  5)  there  was  loss  of  sexual  power 
without  loss  of  control  of  the  bladder  or  rectum.  In  Case  4  the 
ejaculatory  part  of  the  sexual  act  was  abolished;  the  power  of 
erection  was  maintained.  This  corresponds  to  the  case  of  pelvic 
tumor  recorded  by  Miiller  and  discussed  by  Spiller,  who  regarded 
this  phenomenon  as  being  an  indication  that  the  fibers  for  erection 
leave  the  cord  at  a  higher  level  than  those  supplying  the  bladder, 
rectum,  and  ejaculatory  muscles.  In  Raymond's  table  the  center 
for  ejaculation  is  said  to  be  in  the  third  sacral  segment  and  that  for 
erection  to  be  in  the  second  sacral  segment.  These  two  points  are 
close  in  the  conus.  Sanders  found  a  patient  who  also  had  genital 
anesthesia  and  incontinence  of  urine  with  preservation  of  the  func- 
tion of  erection.  He  interpreted  this  as  being  proof  that  the  tumor 
could  not  be  in  the  conus  on  account  of  one  of  two  centers  so  close 
together  having  been  spared.  In  Case  4,  while  the  tumor  did  not 
infiltrate  the  conus  it  certainly  pressed  on  it,  and  I  believe  with 
Spiller  that  it  is  more  satisfactory  to  explain  this  phenomenon  by 
regarding  the  erection  center  as  being  at  a  somewhat  higher  level 
than  the  ejaculatory  center  and  the  fibers  supplying  it  to  leave  at 
this  higher  level.  Further,  it  is  possible  that  the  center  is  in  the 
sympathetic  ganglia  outside  the  cord  altogether.  This  would  explain 
its  escape  in  lesions  of  the  conus  and  its  freedom  from  impairment 
of  function.  A  case  such  as  Sanders  recorded  does  not,  in  my  opinion 
indicate  that  the  conus  was  undamaged.  Three  patients  either  did 
not  have  paralysis  of  the  bladder  or  it  was  but  little  disturbed.  In 
these  cases  (1,  5  and  6)  there  was  a  diversity  of  pathology.  The  first 
patient  had  a  well-encapsulated  tumor,  the  second  an  intramedullary 
epiconus  tumor  above  the  third,  fourth,  and  fifth  sacral  segments, 
and  in  the  third  patient  the  conus  and  cauda  were  extensively 
involved  by  a  malignant  tumor,  and  why  he  should  have  been  free 
from  severe  bladder  and  rectal  incontinence  is  a  mystery.  At  the 
same  time  the  sensory  disturbance  in  the  third,  fourth,  and  fifth 
sacral  segments  was  not  well  marked,  indicating  possibly  q,  relatively 
slight  degree  of  involvement  of  the  segments  and  their  roots.  Frazier 
reports  a  similar  case,  but  without  the  degree  of  involvement  that 
was  shown  at  operation  or  even  before  operation  in  this  case  (Case  6). 

These  three  patients  were  ill  two  years,  two  and  one-half  years 
and  three  years  respectively,  and  yet  no  bladder  disturbance  was 
manifest  in  that  time.    Spiller  reported  two  cases,  one  of  two  years' 
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and  the  other  of  seventeen  months'  duration,  before  death  or  opera- 
tion.   Neither  of  these  patients  had  sphincteric  disturbance. 

Lack  of  control  of  the  bladder  and  rectum  is  therefore  not  always 
present  in  cases  of  caudal  and  conus  tumors  even  though  the  other 
changes,  not  excluding  even  sensory  changes,  may  be  severe.  The 
three  patients  in  this  series  might  possibly  have  developed  inconti- 
nence had  they  been  allowed  to  continue,  yet  they  had  ample  time 
to  develop  it  prior  to  operation. 

Sensory  Changes.  All  the  patients  had  some  degree  of  sensory 
loss,  but  the  degree  varied  from  a  slight  loss  of  sensation,  of  which 
the  patient  was  ignorant  (Case  7),  to  complete  anesthesia  of  the 
lower  extremities  (Case  4). 

The  history  of  sensory  change  has  less  value  than  the  other  sub- 
jective complaints.  In  three  cases  any  hypesthesia  was  denied  and  a 
patient's  statement  that  there  is  no  sensory  change  should  not  be 
relied  on.  Some  complained  of  numbness,  a  cold  sensation,  and 
tingling.  In  three  cases  only  was  there  any  symmetry  of  distribution 
of  the  anesthesia.  In  one  of  these  the  anesthesia  was  in  the  fifth 
segmental  skin  area,  in  the  other  two  over  the  buttocks  and  back  of 
the  lower  extremities  with  involvement  of  the  anterior  surface  of  the 
leg,  but  not  the  thigh.  The  anesthesia  in  Case  5  gave  more  than  a 
hint  of  the  localization  of  the  tumor  in  the  epiconus  (fourth  and 
fifth  lumbar  and  first  and  second  sacral  segments). 

The  patch  of  anesthesia  found  in  the  right  lower  quadrant  of  the 
abdomen  in  Case  2  was  shown  at  operation  to  have  a  definite  patho- 
logic basis  in  the  branch  of  the  tumor  growing  up  the  spinal  canal. 
The  slight  degree  of  severity  of  the  sensory  changes  in  the  third, 
fourth,  and  fifth  segmental  skin  areas  in  Case  G  was  shown  to  corre- 
spond with  the  position  of  the  tumor  at  operation  and  with  the  free- 
dom of  that  patient  from  incontinence.  In  only  one  patient  was 
there  any  suggestion  of  dissociation  of  sensation,  but  the  degree 
of  sensory  change  was  so  small  that  no  stress  could  be  laid  on  this. 
Joint,  pressure,  and  vibratory  sensations  were  impaired  in  proportion 
to  touch,  temperature,  and  pain;  pressure  sensibility  less  noticeably 
than  the  other  two.  This  helped  us  to  differentiate  a  case  of  epiconus 
tumor  which  had  been  diagnosed  tabes  dorsalis.  The  patient's 
joint  sensibility  was  so  severely  impaired  that  he  was  ataxic,  but 
pressure  sensibility  was  almost  normal. 

The  degree  of  sensory  loss  of  these  patients  was  fairly  in  propor- 
tion to  their  motor  weakness,  liut  was  not  in  proportion  to  the  size 
of  the  tumor  and  the  degree  of  involvement  of  surrounding  struc- 
tures (Cases  7  and  8).  It  was  impossible  to  estimate  the  time  of 
onset  of  sensory  change  in  any  of  these  cases,  since  the  histories 
of  none  of  them  had  been  followed  over  a  long  period  of  time. 

Fibrillary  twitrhings,  usually  indicative  of  anterior  horn-cell 
involvement,  were  present  in  three  cases.  Two  of  these  cases  were 
extramedullary  tumors  showing  that  pressure  on  the  cord  will 
produce  this  sign  without  its  infiltration. 
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Tendinous  Reflexes.  As  would  be  expected,  the  tendo  Achillis 
reflex  was  absent  or  diminished  in  all  the  cases  and  the  patellar 
reflexes  were  intact  in  only  one.  The  cutaneous  reflexes  were  inter- 
fered with  in  a  few  cases  and  helped  greatly  to  estimate  the  highest 
level  in  the  cord  or  the  greatest  number  of  roots  involved  by  the 
tumor. 

Spinal  Puncture.  This  procedure  must  always  be  adopted  to 
exclude  the  possibility  of  an  inflammatory  or  syphilitic  condition 
of  the  Cauda.  A  "dry  tap"  is  so  rarely  obtained  that  it  is  quite 
enough  to  suggest  that  something  in  the  dural  canal,  probably  a 
tumor,  prevents  the  withdrawal  of  fluid.  This  was  illustrated  in 
Cases  4,  6,  and  8,  in  which  the  canals  were  choked  by  large  tumors. 
If  the  spinal  puncture  is  performed  by  experts  without  securing 
fluid,  suspicion  of  a  tumor  should  be  aroused.  In  Case  1  the  xantho- 
chromic and  massive  coagulation  phenomena  of  Froin  were  present. 
This  was  enough  to  suggest  a  tumor  above  the  site  of  the  puncture, 
where  it  was  found  at  operation.  In  Cases  5  and  7  the  Nonne  test 
was  positive.  The  spinal  fluid  findings  in  Case  2  were  equivocal, 
but  in  Case  1  they  were  frankly  misleading.  A  large  number  of  pus 
cells  in  the  fluid  led  to  a  diagnosis  of  subdural  abscess.  The  roentgen- 
ray  examination  of  the  lumbar  spine  and  sacrum  furnished  little 
information  beyond  a  lesion  in  the  spine  of  Case  8,  which  afterward 
proved  to  be  a  spina  bifida  occulta. 

Trophic  and  Vasomotor  Changes.  In  two  cases  there  was  evi- 
dence of  edema  of  the  lower  limbs.  This  condition  was  discussed 
by  Bailey,  who  quoted  a  case  of  Schmoll's  in  which  the  edema  was 
so  great  that  a  laparotomy  was  performed  to  see  if  the  inferior  vena 
cava  was  obstructed.  It  was  found  that  a  caudal  tumor  was  solely 
responsible  for  the  edema. 

Differential  Diagnosis.  Most  of  the  patients  presenting 
themselves  for  examination  had  definite  physical  signs  of  the  disease 
and  the  diagnosis  of  some  definite  damage  to  the  neural  structures 
was  comparatively  easy.  The  differential  diagnosis  of  causes  of 
damage  other  than  by  tumor  was  not  so  easy.  There  were  few 
patients,  however,  who  had  short  histories;  the  majority  of  them  had 
suffered  intense  pain  for  many  months  without  a  diagnosis  being 
attempted.  It  is  possible  that  for  a  long  time  before  their  arrival 
at  the  Clinic  sufficient  evidence  might  have  been  obtained  to  make 
diagnosis  possible,  and  an  early  operation  would  have  saved  them 
months  of  agon;^  and  a  final  hopeless  prognosis. 

Every  writer  on  this  subject  has  deplored  the  frequency  with 
which  these  tumors  masquerade  under  a  diagnosis  of  double  sciatica, 
myositis  or  neuromuscular  pain  without  any  attempt  being  made 
to  exclude  the  presence  of  a  tumor.  Even  if  there  are  no  signs  of 
tumor  a  long  history  of  pain  in  a  definite  area  should  be  sufficient 
to  warrant  the  patient  being  kept  under  close  observation.  It  is 
only  by  the  recognition  of  early  signs  and  their  proper  valuation 
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that  a  large  number  of  patients  may  be  saved  from  permanent 
paralysis  or  death.  Further,  the  differentiation  of  tumor  from 
other  conditions  is  at  times  difficult.  The  intense  constant  pain  is 
usual.  Tliis  is  sufficient  evidence  for  the  rejection  of  degenerative 
processes  such  as  spinal  bifida  occulta,  although  this  was  an  asso- 
ciated condition  in  Case  8.  Elsberg  operated  in  a  case  of  spina 
bifida  in  1908  and  the  patient  developed  a  lipoma  requiring  laminec- 
tomy in  1910.  Fuchs,  in  1909,  coined  a  term,  myelodysplasia,  to 
cover  all  sorts  of  congenital  anomalies  of  the  lower  portion  of  the 
central  nervous  system.  The  most  prominent  symptoms  were 
enuresis,  sensorj'^  disturbances,  and  weakness  of  the  lower  limbs. 
Spiller,  in  1916,  reviewed  this  article  and  made  more  clear  our 
conception  of  what  may  be  included  under  this  term.  The  sensory 
changes,  weaknesses  and  atrophy  of  the  lower  extremities  suggest 
tumor,  but  a  careful  search  and  roentgen-ray  examination  disclose 
such  anomalies  as  spina  bifida  occulta,  hypertrichosis  over  the  skin 
of  the  sacral  area,  lipomas  of  the  sacrum  and  associated  stigmas  of 
maldevelopment.  Closely  linked  to  this  conception,  if  not  included 
in  it,  is  the  abiotrophia  of  Gow'ers.  It  may  start  in  the  second  or 
third  decade  of  life  and  frequently  cause  strong  suspicion  of  a  pro- 
gressive lesion-like  tumor.  The  absence  of  pain,  the  long  slow  devel- 
opment, perhaps  dating  from  earliest  childhood,  prevents  such  a 
diagnosis. 

Hypertrophic  arthritis  of  the  lumbar  spine  with  root  pressure 
from  bone  overgrow^th  simulates  tumor  closely.  A  case  of  this  kind 
w^as  described  by  Bailey,  in  which,  following  an  old  injury,  the 
patient  developed  pain,  progressive  weakness,  and  other  symptoms 
suggesting  a  tumor  compressing  the  lower  segments  of  the  cord. 
Laminectomy  revealed  granulations  on  the  dura  mater  and  bony 
overgrowth  compressing  the  cord. 

Tuberculous  or  syphilitic  meningoradiculitis  has  to  be  excluded 
and  all  possibility  of  syphilis  in  the  patient  sought  for.  Laignel- 
Lavastine  and  \'erliac  described  a  case  of  the  latter  disease  involving 
only  half  of  the  caudal  roots,  constituting  an  almost  exact  hemi- 
lesion.    No  similar  instance  was  found  in  our  records. 

Toxic  neuritis  of  the  cauda  equina,  first  described  by  Kennedy, 
Elsberg  and  Lambert  in  1914,  is  difficult  to  distinguish  from  tumor. 
These  authors  presented  the  records  of  five  cases,  all  progressive  in 
type,  and  the  course  of  illness  in  two  was  as  long  as  two  years. 
Their  full  description  of  the  disease  makes  it  evident  that  differen- 
tiation from  tumor  would  be  very  difficult.  Ucynolds,  in  1919,  gave 
a  full  report  of  a  similar  case  with  a  history  as  long  as  eight  years, 
and  the  findings  at  operation  were  much  the  same  as  in  the  other 
five  cases,  namely,  that  the  caudal  roots  were  swollen,  discolored, 
congested,  and  matted  together. 

I  found  the  record  of  a  patient  in  the  Mayo  Clinic  who  had  been 
operated  on  for  caudal  tumor  with  very  similar  findings.    The  his- 
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tory  dated  back  six  years.  The  patient  had  pain,  incontinence,  and 
saddle  anesthesia.  The  disease  was  progressive.  Operative  proced- 
ure did  not  reveal  tumor  but  the  caudal  roots  were  swollen  and 
congested.  The  suggestion  of  tumor  was  very  strong  and  the  diag- 
nosis could  hardly  have  been  avoided.  The  spinal  fluid  was  normal 
in  this  case. 

Sacral  tuberculosis  may  give  rise  to  symptoms  and  signs  like 
tumor,  but  in  such  cases  the  roentgen  ray  should  aid  in  the  diagnosis. 

Localization  of  Tumors.  Before  discussing  this  phase  of  the 
subject  it  may  be  well  to  consider  a  case  that  but  for  a  rectal  exami- 
nation would  have  been  diagnosed  as  caudal  tumor. 

Case  9  (313623).  Mr.  J.  J.  F.,  an  emaciated  anemic  man,  aged 
sixty  years,  came  to  the  Clinic,  April  13,  1920,  complaining  of  incon- 
tinence of  urine,  constipation,  and  pain  in  the  back  of  his  legs. 
Twelve  months  before  he  had  noticed  severe  pain  in  and  around  the 
anus.  He  became  constipated,  which  rapidly  became  more  and 
more  severe.  Nine  months  before  the  pain  had  spread  to  the  pos- 
terior aspect  of  the  thigh  and  four  months  before  his  sexual  power 
failed.  He  became  incontinent  of  urine  nine  months  after  the  onset, 
and  a  little  later  he  lost  rectal  control.  Eleven  months  ^fter  the 
onset  he  noticed  an  anesthesia  and  analgesia  over  the  buttocks  and 
posteromedial  aspect  of  the  thigh.  His  pain  was  relieved  by  walking 
around;  he  called  it  a  "sharp  rheumatic"  pain.  He  had  no  knowl- 
edge of  the  passing  of  urine  and  could  neither  start  it  nor  stop  it. 
He  had  to  dig  out  impacted  feces  unless  they  became  liquid,  then  he 
was  unconscious  of  their  passage. 

Examination  showed  a  well-marked  anesthesia  corresponding 
to  the  fom-th  and  fifth  sacral  segments,  with  some  disturbance  of 
sensations  in  the  skin  supplied  by  the  third  sacral  segment  (Fig.  6). 
All  other  areas  were  normal.  There  was  no  muscular  weakness 
and  the  Achilles  reflexes  were  only  slightly  diminished.  Anal  and 
bulbocavernous  reflexes  were  absent  and  the  spinal  fluid  was  normal. 
Bladder  and  rectal  control  was  absent.  By  digital  examination  of 
the  rectum  a  large,  hard,  fixed  tumor,  rounded,  with  convex  surface 
anteriorly  about  8  cm.  across,  was  found  adherent  to  the  anterior 
surface  of  the  sacrum.  It  protruded  into  the  rectum,  but  did  not 
seem  to  arise  therefrom.  Several  roentgenograms  of  the  sacrum 
revealed  nothing  of  note. 

Before  the  position  of  the  growth  in  this  case  was  made  manifest 
the  signs  and  symptoms  gave  the  picture  of  a  tumor  which  might 
be  in  any  of  four  separate  and  distinct  positions.  (1)  An  intra- 
medullary tumor  confined  to  the  conus  medullaris;  (2)  a  tumor 
arising  in  the  filum  terminale,  just  as  it  arises  from  the  tip  of  the 
conus;  (3)  a  tumor  arising  from  the  same  structure  low  in  the  sacral 
canal,  and  (4)  a  tumor  in  the  pelvis.  A  tumor  in  the  first  position 
would  destroy  the  third,  fourth,  and  fifth  sacral  and  the  coccygeal 
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segments,  a  tumor  in  the  second  and  third  positions  would  press  on 
or  involve  the  roots  of  the  same  segments  either  in  the  lumbar  canal 
or  sacral  canal,  and  finally,  a  tumor  in  the  pelvis  would  press  on  and 
destroy  the  same  roots  after  they  emerged  from  the  sacral  foramina 
and  had  formed  plexuses,  destroying  at  the  same  time  the  ganglia 
and  plexuses  of  the  sympathetic  system.  The  rectal  examination 
demonstrated  at  once  a  tumor  in  the  latter  position. 


Fig.  6. — Case  9  (313623).      Complete  incontinence  of  urine  and  feces, 
tumor  involving  the  sacral  nerve  roots. 


Intrapehnc 


Many  writers  have  endeavored  to  tabulate  the  differences  between 
conus  and  caudal  tumors,  but  a  glance  at  the  cases  herein  described 
will  show  the  difficulty  of  being  sure  whether  the  tumor  is  intra- 
medullary or  is  growing  from  the  caudal  roots.  A  tumor  of  this 
region  follows  no  laws  and  selects  its  own  path.  A  caudal  tumor,  as 
in  Case  1,  may  j)ress  on  the  conus  and  i)rodu('e  signs  of  intramedul- 
lary damage  such  as  fibrillary  twitching.  On  the  other  hand  a 
tumor  originally  intramedullary  may  sproatl  from  there  to  the  roots 
and,  as  in  Case  C,  produce  the  intense  pains  associated  with  root 
tumors.    Jacobsohn,  in  a  paper  on  this  subject,  described  a  case  in 
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which  the  diagnosis  between  conns  and  candal  tumor  was  impos- 
sible and  a  laminectomy  showed  the  canihi  intact.  Necropsy  showed 
a  sarcoma  of  the  dura  compressing  the  conns  on  the  right  side.  He 
insists  on  the  difficulty  of  diagnosis  in  similar  cases. 

In  Case  6,  because  the  fourth  and  fifth  lumbar  and  the  first  and 
second  sacral  segments  were  damaged,  with  preservation  of  the 
third,  fourth,  and  fifth  sacral  segments,  a  diagnosis  of  intramedullary 
growth  was  made,  as  in  a  caudal  lesion  the  central  fibers  could  hardly 
have  escaped.    They  are  often  the  first  to  be  affected. 

In  the  early  stages  of  growth  of  the  tumor  the  exact  localization 
may  be  impossible.  It  is  only  by  careful  and  close  study  of  each 
individual  case  on  its  own  merits,  and  by  applying  the  results  of 
past  experience,  that  some  idea  of  the  position,  extent,  and  nature 
of  the  tumor  may  be  ascertained. 

Summary.  1.  Tumors  of  the  cauda  equina,  conns  and  epiconus 
are  not  rare.  Of  thirty-three  patients  with  tumors  of  the  spinal  cord 
operated  on  since  1916,  eight  had  tumors  in  one  of  these  areas. 

2.  The  course  of  the  disease  to  the  time  of  operation  was  relatively 
long,  the  longest  being  eight  years  and  the  shortest  five  months. 

3.  The  signs  and  symptoms  are  characterized,  on  the  whole,  by 
pain  and  weakness  of  the  lower  extremities  and  perianal  or  saddle 
anesthesia,  with  loss  of  control  of  the  bladder  and  rectum. 

4.  The  pain  may  precede  the  other  signs  for  many  months;  inter- 
mittent at  first,  it  is  constant  toward  the  end.  Movement  usually 
relieves  it  and  a  sitting  position  is  felt  by  the  patient  to  be  the  most 
comfortable. 

5.  Sphincteric  disturbance  may  be  absent,  although  other  signs 
are  well  marked. 

6.  Spinal  puncture  is  a  valuable  aid,  primarily  to  exclude  other 
diseases;  it  may  also  give  a  hint  of  the  condition  of  the  dural  canal. 

7.  While  diagnosis  of  tumor  somewhere  in  the  lowest  segments  of 
the  cord  is  comparatively  simple,  its  exact  localization  is  often 
impossible  or  extremely  difficult,  and  a  surprising  degree  of  involve- 
ment of  structures  is  often  present  with  few  signs  and  symptoms  to 
correspond. 
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ERYTHROPOIETIC  ACTION,  CUMULATIVE  EFFECT  AND 
ELIMINATION  OF  GERMANIUM  DIOXIDE. 

By  John  Hughes  Muller,  M.A.,  Ph.D. 

AND 

Miriam  Stewart  Iszard,  M.A. 

(From  the  John  Harrison  Laboratory  of  Chemistry  and  the  School  of  Public  Hygiene, 
University  of  Pennsylvania,  Philadelphia,  Pa.) 

The  importance  of  germanium  dioxide  as  an  erythropoietic  agent 
has  recently  been  established  by  the  investigations  of  Hammett, 
Nowrey  and  Muller.  This  experimental  work  was  conducted  at 
the  Wistar  Institute  of  Anatomy  and  Biology,  Philadelphia,  and 
the  article  treating  of  the  results  appeared  in  the  Journal  of  Experi- 
mental Medicine,  February,  1922. 

The  abstract  of  this  article  pointed  out  that  the  tests  were  con- 
ducted on  albino  rats.  The  results  of  experimentation  showed  that 
"there  took  place,  as  the  result  of  the  administration  of  the  com- 
pound, a  marked  and  statistically  valid  rise  in  the  inimbcr  of  the 
erythrocytes.  There  was  no  corresponding  leukemia.  Autopsy  of 
the  treated  rats  showed,  on  gross  insi)ection,  that  the  bone-marrow 
and  liver  probably  participate  in  the  reaction  which  results  in  the 
erythropoiesis."' 

As  an  outgrowth  of  the  above-mentioned  work  the  authors  of 
this  paper  have  conducted  several  series  of  tests,  which  work  was 

'  Hammett,  Nowrey  and  Miiller:  Erythropoietic  Action  of  GcruKuiium  Dioxide, 
Jour.  Exper.  Med.,  1922,  36. 
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carried  out  on  the  guinea-pig,  rabbit,  dog  and  man.  Tlie  investi- 
gation was  undertaken  with  the  purpose  of  finding  out:  (a)  The 
erythropoietic  action  of  germanium  dioxide  on  animals  other  than 
the  albino  rat;  (6)  the  toxic  effect  of  large  doses;  (c)  the  cumulative 
effect  of  the  compound  in  the  system;  (d)  the  elimination  of  the 
compound  from  the  system. 

Previous  Work  with  Germanium  Dioxide.  A  search  of  the  literature 
shows  that  animal  experimentation  with  germanium  dioxide  is 
comparatively  a  new  field  of  work.  Miiller  in  his  article  in  the 
Journal  of  the  American  Chemical  Society,  which  deals  with  the 
determination  of  the  atomic  weight  of  germanium,  has  given 
methods  for  the  preparation  of  germanium  compounds  in  a  high 
state  of  purity.- 

The  next  work  with  germanium  was  that  dealing  with  "The 
Relative  Toxicity  of  Germanium  and  Arsenic  in  the  Albino  Rat." 
This  work  was  conducted  by  Hammett,  JMiiller  and  NowTey,  and 
the  pul)lication  of  their  findings  appeared  in  the  Journal  of  Pharma- 
cology and  Experimental  Therapeutics.  Primarily,  this  work  was 
suggested  by  the  close  relationship  existing  between  arsenic  and 
germanium  in  their  respective  positions  in  the  periodic  system,  in 
which  they  are  adjacent  in  series.  The  solubility  of  germanium 
dioxide  in  water  is  the  most  striking  connection  between  this  oxide 
and  the  oxides  of  arsenic,  in  which  respect  germanium  departs  from 
the  behavior  of  the  other  elements  in  Group  IV  of  the  periodic 
system  and  resembles  arsenic,  holding  the  adjacent  position  in 
Group  V. 

The  results  of  the  findings  of  the  abo^'e  authors  showed  that 
"germanium  dioxide  can  be  administered  subcutaneously  in  the 
albino  rat  in  doses  up  to  180  mg.  per  kilo  of  body  weight  with  no 
harmful  effects,  whereas  arsenic  exhibits  fatal  results  in  a  ratio 
of  8  mg.  per  kilo  of  body  weight.  Therefore,  germanium  does  not 
possess  a  toxicity  for  the  living  animal  organism  such  as  exhibited 
by  arsenic."^ 

Later  came  the  work  by  the  same  authors  dealing  with  the  ery- 
thropoietic action  of  germanium  dioxide,  previously  mentioned  in 
this  paper. 

As  far  as  the  authors  of  the  present  paper  can  ascertain  these 
above-mentioned  articles  are  the  only  reports  of  work  thus  far 
conducted  in  connection  with  the  physiological  action  of  germanium. 

Present  Investigations.  The  germanium  dioxide  used  throughout 
the  present  work  was  a  portion  of  the  original  atomic  weight  material 
belonging  to  one  of  us. 

'  Miiller,  J.  H.:  Atomic  Weight  of  Germanium,  Jour.  Am.  Chem.  Soc,  1921, 
43,  1083. 

»  Hammett,  Miiller  and  Nowrey:  Relative  Toxicity  of  Germanium  Dioxide  and 
Arsenic  for  the  Albino  Rat,  Jour.  Pharmacol,  and  Exper.  Therap.  (Accepted  for  pub- 
lication.)  . 
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The  authors  wish  to  state  that  the  sohibiHty  of  germanium  dioxide 
in  water  has  been  redetermined  by  them,  and  it  has  been  shown 
that  a  freshly  prepared  solution  has  a  strong  tendency  to  super- 
saturation  and  colloid  formation.  Such  a  supersaturated  solution 
at  26°  C.  contains  0.006632  gm.  of  germanium  dioxide  per  cc,  but 
on  long  standing  deposits  a  considerable  quantity  of  the  hydrated 
oxide.  Solutions  of  this  concentration  were  at  first  employed  in 
this  experimental  work,  but  later  were  substituted  by  a  stable 
saturated  solution  containing  0.004684  gm.  of  germanium  dioxide 
per  1  cc,  representing  the  true  solubility  of  the  pure  oxide  in  water. 

The  laboratory  animals  used  in  all  the  tests  were  kept  in  indi- 
vidual wire  cages  and  were  held  under  observation  for  one  week 
preceding  experimental  work,  in  order  for  them  to  become  accli- 
mated to  their  new  conditions.  During  this  period,  as  well  as 
during  the  period  of  experimentation,  the  amount  and  character 
of  the  food  were  controlled,  carrots,  cabbage  and  w^ater  being  given. 
Weight  determinations  were  likewise  made  during  the  entire  period 
at  intervals  of  twenty-four  hours. 

All  injections  were  made  with  a  sterilized  Luer  10  cc  hypodermic 
sj'ringe. 

All  blood  counts  were  made  in  a  blood-counting  chamber  having 
the  Zappert-Neubauer  type  of  ruling.  The  technic  employed  in 
making  the  blood  counts  was  that  as  outlined  in  Stitt's  Practical 
Bacteriology  Blood  Work  and  Parasitology^ 

Er3rthropoietic  Action  of  Germanium  Dioxide.  A  preliminary  test 
was  run  on  a  series  of  eight  guinea-pigs  to  determine: 

1.  Whether  an  appreciable  increase  in  erythrocyte  count  followed 
dosage  with  germanium  dioxide. 

2.  Whether  there  was  an  accompanying  increase  or  decrease  in 
body  weight. 

3.  Whether  there  was  an  increase  in  hemoglobin  content. 

4.  Whether  there  Avas  a  difference  between  method  of  administra- 
tion and  increase  in  red  blood  cell  count. 

The  germanium  dioxide  used  in  testing  this  series  contained  0.632 
mg.  of  germanium  dioxide  per  1  cc.  The  amount  of  gewnanium 
dioxide  given  was  calculated  on  the  basis  of  100  mg.  per  kilo  of 
body  weight. 

Of  this  series  3  animals  received  subcutaneous  injections,  3 
animals  received  intraperitoneal  injections  and  2  were  used  as 
controls. 

The  results  of  this  preliminary  series  of  tests  showetl  that: 

1.  There  was  an  appreciable  increase  in  erythrocyte  count,  since 
it  was  possible  to  demonstrate,  in  all  the  animals  treated,  a  rise  of 
at  least  1,000,000  over  the  normal  count. 

*  Stitt,  E.  R. :  Practical  Bacteriology,  Blood  Work  and  Parasitology,  sixth  edition. 
P.  Blakiaton's  Sou  Co.,  pp.  249-252. 
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2.  As  regards  the  body  weight  the  animals  receiving  but  one 
dose  based  on  100  mg.  per  kilo  of  body  weight  showed  no  change 
or  a  slight  increase  in  body  weight,  whereas  those  given  more  than 
one  dose  on  successive  days  showed  a  decrease  in  body  weight,  from 
which  they  gradually  recovered  after  dosing  was  discontinued. 

3.  Accompanying  an  increase  of  1,000,000  in  erythrocyte  count 
there  was  an  increase  in  hemoglobin  approximating  a  rise  of  8  to 
10  per  cent  above  the  normal  hemoglobin  reading. 

4.  Since  all  animals  treated  showed  a  rise  in  the  erythrocyte 
count,  which  rise  showed  no  variation  between  subcutaneous  and 
intraperitoneal  injections,  the  authors  concluded  that  the  mode  of 
administration  does  not  affect  the  erythropoietic  action  of  the 
germanium  dioxide. 

A.  Erjrthropoietic  Action  of  Germanium  Dioxide  in  Guinea-pigs. 
Following  the  preliminary  series  a  more  detailed  series  of  tests 
was  run  on  4  guinea-pigs,  observations  being  made  at  intervals 
of  twent3'-four  hours  as  regards  body  weight  and  erythrocyte  count. 

In  this  series  the  dose  was  administered  intraperitoneally. 

The  normal  erythrocyte  count  and  weight  of  the  animal  was  taken 
just  prior  to  the  initial  dose. 

The  germanium  dioxide  used  in  this  series  was  a  solution  con- 
taining 4.684  mg.  per  1  cc. 

Table  I  shows  the  results  of  th.s  experimental  work: 
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Chart  I. — Curve  showinc  the  erythropoietic  artion  of  Kernianiiim  dioxide  in  a 
guinea-pig.  Two  doses  of  GcOj  given  intraperitoneally;  each  cc  of  solution  =  4.{iS 
nig.  GeO*.  Arrows  above  indicate  days  on  which  doses  were  received,  and  brack- 
eted numbers  indicate  the  number  of  mps.  received  on  that  particular  day 


Table  I  shows  that  following  the  administration  of  a  dose  based 
on  100  mg.  per  kilo  of  body  weight  there  was  (a)  an  accompanying 
rise  in  erythrocyte  count,  (/;)  there  was  a  change  in  the  body  weight 
in  the  case  of  Xos.  Ilii  and  III2  tliere  occurred  a  slight  decrease  in 
body  weight  at  first  followed  by  a  rise  al)ovc  the  weigiit  taken 
just  prior  to  the  initial  dose;  in  case  of  Nos.  \\\  and  W\  a  gradual 
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increase  in  body  weight  was  seen.  However  in  all  4  animals 
when  the  amount  of  dose  was  doubled  there  was  noted  a  decrease 
in  body  weight  followed  by  an  increase  in  3  of  the  animals, 
which  increase  was  above  the  first  weight  taken. 

This  rise  and  fall  in  the  erythrocyte  count  can  best  be  shown  if 
plotted  graphically.  Chart  I  is  the  erythrocyte  curve  of  animal 
No.  IVo,  the  weights  and  ervthrocyte  counts  of  which  are  given  in 
Table  l". 

B.  Erythropoietic  Action  of  Germanium  Dioxide  in  a  Rabbit.  For 
this  experiment  a  2479  gm.  male  rabbit  was  used.  This  rabbit 
was  given  an  intraperitoneal  injection  of  germanium  dioxide  con- 
taining 4.684  mg.  per  1  cc.  In  other  words  the  rabbit  received 
234.2  mg.,  which  dose  based  upon  kilo  of  body  weight  is  94.4  mg.  per 
kilo.  Following  this  injection  records  of  the  weight  and  erythro- 
cyte count  were  made  for  a  period  of  two  weeks  at  approximately 
twenty-four-hour  intervals.    Table  II  shows  the  results  obtained: 

TABLE   II.  — ERYTHROPOIETIC  ACTION  OF  GERMANimi  DIOXIDE 
IN  A   RABBIT   WHICH   HAD   RECEIVED   234.2   MG.    OF 
GERMANimi  DIOXIDE   IN  ONE  DOSE. 


Weight  of  rabbit 

Erythrocyte  count  in 

Days. 

in  grams. 

cubic  millimeter. 

0 
1 
2 

2479 

5,350,000 

2458 

5,910,000 

3 

2375 

6,170,000 

4 
5 
6 

2325 

6,430.000 

2289 

5,830,000 

7 

2504 

6,730,000 

8 

2330 

6,210,000 

9 

2215 

6,890,000 

10 

11 

2390 

7,120,000 

12 

2320 

6,090,000 

13 

2329 

6,440,000 

14 

2395 

5,950,000 

27 

.... 

6.030.000 

Table  II  shows  that  accompanying  a  single  dose  there  is  a  rise 
and  fall  in  the  erythrocyte  count  which  extends  over  a  period  of 
two  weeks,  reaching  its  maximum  on  the  ninth  da}',  an  increase  of 
1,540,000  over  the  normal  count.  On  the  fourth  and  thirteenth 
days  are  seen  increases  of  1,000,000  over  the  normal  count.  At  the 
end  of  the  second  week  the  count  becomes  a  constant,  as  was  proved 
by  allowing  thirteen  days  to  elapse  before  the  final  count.  This 
determination  showed  no  appreciable  rise. 

Chart  II,  which  is  the  graphic  chart  of  erythrocyte  counts  of 
the  rabbit  demonstrates  a  similar  condition  following  the  dose  of 
germanium  dioxide  to  that  exhibited  in  the  guinea-pig  in  Chart  I. 

The  dotted  line  in  the  curve  indicates  the  lapse  of  thirteen  days. 
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Chart  II. — Curve  showing  erythropoietic  action  of  germanium  dioxide  in  a  rab- 
bit. One  dose  of  GeOj  given  intraperitoneally  on  0  day,  50  cc  of  a  solution  being 
given  which  contain  4.684  mg.  of  GeOj  per  cc. 

C.  Erythropoietic  Action  of  Germanium  Dioxide  on  a  Dog.    A  St. 

Bernard  dog,  aged  ten  years,  weighing  about  62  kg.,  was  kept  under 
observation  for  forty-eight  days,  during  which  time  doses  of  ger- 
manium dioxide  were  given  subcutaneously  in  the  region  of  the 
breast  at  stated  intervals,  and  the  erythrocyte  count  was  made 
every  twenty-four  hours. 

Table  III  and  the  accompanying  graphic  chart  show  the  nature 
and  results  of  this  experimental  work. 

Before  interpreting  the  results  demonstrated  in  Table  III  and 
Chart  III  the  authors  wish  to  state  that  the  dog  gave  an  initial 
count  of  2,000,000  below  the  average  normal  count,  which  count 
for  a  dog  is  6,500,000.^  This  subnormal  erythrocyte  count  can 
possibly  be  attributed  to  the  age  of  the  dog. 

As  the  result  of  continued  dosing  in  the  first  nine  days  there  was 
seen  an  increase  in  red  blood  corpuscles  reaching  a  maximmn  on 
the  fourth  day  after  the  first  dose  was  received,  which  increase 
was  3,150,000  over  the  initial  count.  On  the  fifth  day  a  decrease 
was  demonstrated,  followed  by  a  recovery  on  the  sixth  day. 
Accompanying  this  continued  dosing  there  was  seen  a  fluctuating 
rise  and  fall  in  the  curve. 

Following  the  discontiiuiance  of  the  dose  on  the  ninth  day  the 
count  gradually  rose,  reaching  on  the  seventeenth  day,  which  is 
eight  days  after  discontinuance  of  the  dose,  a  maximum  comj^ar- 
able  to  that  reached  on  the  fourth  day.  AVithout  any  further 
dosing  the  erythrocyte  count  droj)pcd,  reaching  its  lowest  point 
on  the  twenty-first  day,  eleven  days  after  the  cessation  of  dosing. 


»  Plimmcr.  R.  H.  A.: 
Co.,  1920,  p.  473. 


Practical  Organic  and  Biochemistry,  Longmans,   Green  & 
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Again  a  rise  was  demonstrated,  and  on  the  twenty-sixth  day,  or 
sixteen  days  after  the  last  dose,  a  second  maximum  was  reached 
which  was  just  1,000,000  less  than  the  first.  Following  this  second 
rise  the  erythrocyte  count  gradually  approached  the  normal  read- 
ing, becoming  more  or  less  constant  at  a  count  about  1,000,000 
above  the  initial  count. 

TABLE   III.  — SHOWING  ERYTHROPOIETIC  ACTION  OF  GERiLYNIUM 
DIOXIDE   IN  A   DOG.      TOTAL  DOSE    =    1265.7  MG. 


Subcutaneous  dose  of 

Dose  of 

germanium  dioxide  in 

germanium 

Erythrocyte  count  in 

cubic  centimeters  of 

dioxide  in 

Days. 

cubic  millimeter. 

solution. 

milligrams. 

0 

4,550,000 

17.4 

115.4 

1 

5,390,000 

15.5 

102.8 

2 

6,000.000 

15.3 

101.5 

3 

6,700,000 

15.5 

102.8 

4 

7,700.000 

15.3 

101.5 

5 

6,390,000 

15.3 

101.5 

6 

7,320,000 

15.3 

101.5 

7 

7,200,000 

15.3 

101.5 

8 

15.3 

101.5 

9 

7,480,666 

15.3 

101.5 

10 

11 

7,210,000 

12 

6,210,000 

13 

6,300,000 

14 

6,400,000 

15 

6,500,000 

16 

17 

7,800,000 

18 

7,300,000 

19 

6,600,000 

20 

6,340,000 

21 

5,140,000 

22 

23 

5,450,000 

24 

25 

6,590,000 

26 

6,750,000 

27 

5,900,000 

28 

5,700,000 

29 

5,790,000 

30 

5,000,000 

31 

5,100,000 

32 

5,060,000 

50.0 

234.2 

33 

5,980,000 

34 

5,660,000 

35 

6,760,000 

36 

37 

6,630,000 

38 

6,970,000 

39 

40 

6,100,000 

41 

5,750,000 

42 

43 

6,250,000 

44 

5,600,000 

45 

46 

5,660,000 

47 

48      . 

5,650,000 

63 

6,250,000 
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When  the  count  was  demonstrated  as  being  a  constant  a  large 
dose  of  234.2  mg.  of  germanium  dioxide  in  solution  was  injected 
into  the  dog.  Following  this  dose  there  can  readily  be  seen  by 
referring  to  Curve  III  that  a  rise  and  fall  in  erythrocyte  count 
occurred  comparable  to  that  demonstrated  in  previous  continued 
dosing. 

Summing  up  the  above  results  it  has  been  demonstrated  that 
one  large  dose  shows  the  same  effect  as  regards  increase  in  erythro- 
cyte count  that  continued  small  doses  on  successive  days  produce. 
Also  that  the  reaction  of  germaniiun  dioxide  is  rapid,  requiring 
four  days  to  reach  its  maximum  and  approximately  two  weeks 
following  discontinuance  of  the  dosage  before  the  erythrocyte  count 
becomes  a  constant. 

By  referring  to  Chart  III  and  Table  III  it  is  seen  that  the  count 
obtained  on  the  sixty-third  day  indicates  a  rise  over  that  made 
on  the  forty-eighth  day.  However,  the  interesting  fact  is  that 
this  last  count  is  approximately  that  of  a  normal  dog.^ 

D.  Er3rthropoietic  Action  of  Germanium  Dioxide  in  a  Man  Aged 
Thirty-nine  Years.  In  carrying  out  this  phase  of  the  work  the  dose 
of  germanium  dioxide  was  administered  through  the  mouth,  an 
aqueous  solution  of  the  dioxide  being  taken  on  an  empty  stomach  in 
each  instance,  one-half  hour  before  a  meal.  Prior  to  the  initial 
dose  the  weight  and  red  blood  cell  count  were  taken. 

Observations  of  the  erythrocyte  count  and  body  weight  were 
made  on  this  individual  over  a  period  of  forty-two  days.  Table 
IV  and  Chart  IV  give  a  consideration  of  the  work  done  and  the 
results  obtained. 

Both  Table  IV  and  Chart  IV  show  that  the  rise  and  fall  in  the 
erythrocyte  count,  accompanying  and  following  dosage  of  germa- 
nium dioxide  in  man,  is  comparable  with  that  exhibited  in  the 
case  of  laboratory  animals.  At  the  end  of  the  second  week  follow- 
ing the  discontinuance  of  the  dose  the  count  became  a  constant, 
further  confirmed  by  a  count  made  fifteen  days  later.  This  is 
shown  on  the  chart  by  a  dotted  line. 

In  addition  the  results  for  man  show  that  a  dose  absorbed  through 
the  stomach  produces  the  same  effect  in  increasing  the  erythrocyte 
count  as  subcutaneous  and  intraperitoneal  injections  did  in  the  case 
of  the  laboratory  animals. 

In  summing  up  the  work  on  the  erythropoietic  action  of  germa- 
nium dioxide  the  following  conclusions  have  been  drawn. 

1.  Following  a  dose  of  germanium  dioxide  based  upon  100  mg. 
per  kilo  of  body  weight  there  is  a  marked  rise  in  erythrocyte  count. 

2.  Following  doses  of  germanium  dioxide  the  authors  were  able 
to  demonstrate  in  each  case  a  rise  in  red  blood  cell  count  of  at  least 
1,000,000  above  the  count  obtained  just  preceding  the  first  dose. 

*  Loc.  cit. 

VOL.  163,  NO.  3.— MARCH,  1922  13 
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The  maximum  erythrocyte  count  obtained  was  a  rise  of'  3,000,000 
in  the  case  of  the  dog,  the  initial  count  of  which  Avas  below  normal. 
3.  Following  a  single  dosage  there  follows  a  rise  and  fall  in 
the  erythrocyte  cuTxe  explainable  probably  on  the  grounds  of 
periodicity,  a  certain  linking  up  of  the  compound,  causing  a  stimu- 
lation of  the  blood-producing  organs,  followed  by  the  rapid  produc- 
tion of  erythrocytes.  This  opinion  is  supported  by  the  hyperemic 
condition  of  the  bone-marrow,  plainly  seen  on  gross  examination, 
at  autopsy,  of  the  long  bones  of  all  animals  injected. 

TABLE   IV.  — SHOWING   THE   ERYTHROPOIETIC   ACTION   OF   GERMA- 
NIUM  DIOXIDE   IN   A   MAN.      DOSES   TAKEN   THROUGH   THE 
MOUTH.      TOTAL   DOSE    =    2408.7   MG. 


Erythrocyte 

Dose  of 

Dose  of 

Body 

count  in 

germanium  dioxide 

germanium 

weight 

cubic 

in  cubic  centi- 

dioxide in 

in 

Days. 

centimeter. 

meter  of  solution. 

milligrams. 

kilos. 

0 

5,000,000 

15.3 

110.5 

61.01 

1 

6,550,000 

15.3 

110.5 

61.00 

2 

6,310,000 

30.6 

203.0 

61.69 

3 

6,140,000 

30.6 

203.0 

61.78 

4 

5,900,000 

30.6 

203.0 

61.46 

5 

6,000,000 

30.6 

203.0 

61.91 

6 

6,010,000 

30.6 

203.0 

7 

6,220,000 

30.6 

203.0 

61.82 

8 

5,580,000 

30.6 

203.0 

61.82 

9 

5,300,000 

62.00 

10 

62.05 

11 

5,900,000 

62.20 

12 

6,270,000 

13 

5,850,000 

61.91 

14 

5,330,000 

61.90 

15 

4,900,000 

30.6 

143!  2 

61.40 

16 

5,140,000 

30.6 

143.2 

61.23 

17 

5,220,000 

30.6 

143.2 

61.30 

18 

61.70 

19 

5,350,000 

61.75 

20 

5,820,000 

61.75 

21 

5,600,000 

62.14 

22 

5,220,000 

61.90 

23 

5,560,000 

62.10 

24 

5,100,000 

25 

4,910,000 

26 

5,010,000 

50.0 

234.2 

61.75 

27 

5,650,000 

26.0 

121.8 

61.70 

28 

6,510,000 

61.69 

29 

5,890,000 

61.69 

30 

61.69 

31 

5,430,000 

32 

5,540.000 

33 

34 

5,190.000  . 

35 

5,460,000 

61.68 

36 

61.68 

37 

5,200,0<K) 

61.68 

38 

5.540,000 

61.70 

39 

61.80 

40 

5,460,000 

41 

61.90 

42 

5.500.000 

62.00 

67 

5.650,000 
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Toxic  Action  of  Germamum  Dioxide.  Work  done  at  the  Wistar 
Institute  of  Anatomy  and  Biology  on  the  toxicity  of  germanium 
dioxide  in  the  albino  rat  was  concerned  chiefly  with  the  adminis- 
tration of  small  doses,  the  largest  dose  given  being  180  mg.  per 
kilo  of  body  weight  which  represented  in  actual  quantity  not  more 
than  34  mg.  per  animal.^ 

The  writers  of  this  paper  have  in  their  work  used  in  the  various 
phases  of  this  problem  as  much  as : 
Guinea-pig,  73.5  mg. 
Rabbit,  234.2  mg. 
Dog,  1265.7  mg. 
Man,  2408.7  mg. 
which  doses  showed  no  apparent  toxic  effect. 

These  amounts,  however,  were  not  given  in  one  dose  but  were 
extended  over  a  period  of  several  days,  with  intervals  elapsing. 
Hence  the  factor  of  elimination  enters  in,  discussed  later  in  this 
article,  which  work  shows  that  germanium  dioxide  is  rapidly 
eliminated  from  the  system. 

In  testing  out  the  toxic  effect  of  germanium  dioxide  a  series  of 
3  guinea-pigs  was  injected  intraperitoneally  with  the  germanic 
acid  solution. 

Pig  A  received  as  an  initial  dose  39.78  mg.  of  germanium  dioxide. 
Pig  B  received  as  an  initial  dose  53.04  mg.  of  germanium  dioxide. 
Pig  C  received  as  an  initial  dose  66.32  mg.  of  germanium  dioxide. 

The  subsequent  doses  received  by  each  animal  were  the  same 
as  the  initial  dose  received. 

Table  V  shows  the  result  of  administration  of  these  quantities. 

The  result  of  this  experimental  work  shows  that  the  fatal  dose 
is  between  238.68  mg.  and  265.20  mg.  of  germanium  dioxide,  since 
a  pig  receiving  238.68  mg.  was  unaffected  and  all  receiving  as 
much  as  265.20  mg.  died. 

Accompanying  the  large  doses  received  by  these  animals  there 
was  a  marked  decrease  in  body  weight.  At  autopsy  no  gross 
pathological  changes  were  noted  except  a  marked  hyperemic  con- 
dition of  the  bone-marrow.  Moreover,  in  the  tests  conducted  to 
determine  the  erythropoietic  action  of  gcrnlanium  dioxide  it  was 
noticed  that  when  a  large  dose  was  given  there  was  a  retardation 
in  the  increase  of  red  blood  corpuscles  and  an  accomj^anying  decrease 
in  the  body  weight,  therefore  it  can  be  concluiled  that  gonnaniura 
dioxide  does  have  a  toxic  effect  if  taken  in  very  large  doses. 

Calculating  on  the  basis  of  per  kilo  of  body  weight  it  was  found 
from  the  preceding  experiment  that  265  mg.  of  gennanium  dioxide 
proved  fatal  for  the  3  guinea-pigs  injected.  Since  the  hoa\"iest 
of  these  animals  weighed  465  gm.  we  can  assume  that  the  lethal  dose 

'  Hammctt,  Mtlllcr  and  Nowrey:  Relative  Toxicity  of  Germanium  Dioxide  and 
Arsenic  for  the  Albino  Rat,  Jour.  Pharmacol,  and  Exper.  Thcrap.  (Accepted  for  pub- 
lication.) 
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Died  on  ninth  day  after 

first  dose. 
Died    on    seventh    day 

after  first  dose. 
Died  on  fifth  day  after 

first  dose. 
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of  germanium  dioxide  is  265  mg.     Therefore,  per  kilo  of  body 
weight  the  fatal  dose  would  be  586  mg.  of  germanium  dioxide. 

To  substantiate  this  conclusion  a  series  of  4  guinea-pigs  were 
injected,  basing  the  dosage  on  586  mg.  of  germanium  dioxide  per 
kilo  as  fatal. 

TABLE  VI.  — SHOWING  RESULTS   OF  FATAL  DOSING  WITH 
GERMANIUM  DIOXIDE. 


Dose  of 

germanium 

Dose  of 

Body 

dioxide  in 

germanium 

Animal. 

weight 

cubic 

dioxide  in 

Results. 

* 

in  grams. 

centimeters. 

milligrams. 

Guinea-pig  Wi 

.      322 

40.6 

190.17 

Death  within  18 
hours  after  dose. 

Guinea-pig  W2     . 

.      .319 

40.2 

188.29 

Death  -n-ithin  18 
hours  after  dose. 

Guinea-pig  Xi 

.      380 

47.8 

223.89 

Death  within  18 
hours  after  dose. 

Guinea-pig  X2 

.      380 

47.8 

223.89 

Death  within  18 
hours  after  dnse. 

Table  YI  shows  that  following  one  large  dose,  supposedly  the 
approximate  lethal  dose,  all  4  guinea-pigs  died  within  eighteen 
hours. 

Therefore,  between  500  and  600  mg.  per  kilo  of  body  weight  is 
toxic  for  the  guinea-pig.  Also  this  amount  given  in  one  large  dose 
has  the  same  effect  as  a  series  of  smaller  doses  given  on  successive  days 
See  Table  V.  Hence  the  toxic  action  is  not  due  to  cumulative  effect. 
In  all  cases  in  which  toxic  action  was  observed  an  overstimulation  of 
the  V)l()od-producing  organs  was  seen,  for  in  all  animals  that  died, 
both  in  this  last  series  as  well  as  in  the  ])revious  series,  on  gross 
examination,  the  bone-marrow  showed  a  marked  hyperemic  condi- 
tion and  was  dark  red  and  seemed  to  be  in  a  state  of  coagulation, 
this  condition  being  most  marked  at  the  joints  of  the  long  bones. 

It  was  thought  necessary  by  the  authors  to  ascertain  whether 
the  injection  of  such  a  large  volume  of  solution  of  slightly  less  than 
isotonic  concentration  might  have  contrilnited  to  the  fatal  effects 
produced  in  the  preceding  series  of  guinea-pigs,  hence,  a  solution  of 
pure  sodium  chloride  of  the  same  tonicity  as  that  of  the  germanic 
acid  was  injected  into  2  control  guinea-jugs.  This  volume  of  salt 
solution  had  no  ai)parciit  afVect  upon  the  animals  injected. 

Cumulative  Effect  and  Elimination  of  Germanium  Dioxide.  Since 
this  pha.se  of  the  jiroblem  reciuires  the  emi)loyment  of  a  method 
whereby  cheinical  analysis  of  animal  tissues  and  excreta  for  g(Tma- 
nium  dioxide  may  l)e  made,  the  authors  wish  to  here  state  in  detail 
the  methods  employed  by  tlu'iii  in  making  sneh  ehemieal  analyses. 

Quantitative  Analysis  of  Animal  Tissues  and  Excreta  for  Germanium 
Dioxide.     The  general  ju'oeedure  was  es.'^entially  the  same  as  that 
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(impioyed  by  JBucliaiiaii^  in  the  analy.sis  of  inorganic  mixtures 
bearing  germanium,  advantage  being  taken  of  the  elaboration  of 
this  method  as  detailed  in  the  later  work  of  Dennis  and  Papish.^ 

This  method  is  based  upon  the  volatility  of  germanium  tetra- 
chloride from  an  aqueous  hydrochloric  acid  solution  in  a  current 
of  chlorine. 

As  no  examination  of  organic  matter  for  germanium  content  has 
been  reported,  the  authors  of  this  paper  found  it  necessary  to  make 
investigation  concerning  the  preliminary  treatment  of  the  animal 
organs  and  excreta,  so  that  practically  all  the  germanium  could 
be  recovered  from  relatively  large  masses  of  organic  matter. 

The  following  procedure  was  finally  adopted  as  most  satisfactory : 

In  the  case  of  urine  and  fecal  material  it  was  necessary  to  treat 
the  collected  samples  with  an  excess  of  sodium  hydroxide  to  fix  the 
germanic  acid  content  before  evaporation  and  ignition.  Approxi- 
mately 10  gm.  of  caustic  soda  were  added  for  each  300  cc  sample  of 
urine;  in  the  case  of  the  fecal  material  this  was  thoroughly  moistened 
with  a  concentrated  solution  of  sodium  hydroxide  immediately 
following  the  collection  of  the  sample.  Such  materials  cannot 
otherwise  be  evaporated  to  dryness  and  ignited  without  loss  of 
germanium  on  account  of  the  large  amounts  of  chlorides  always 
present. 

The  samples  were  evaporated  to  dryness  under  a  hood  and  the 
dried  residues  were  then  heated  in  covered  porcelain  dishes  to 
slightly  above  the  charring  temperature,  care  being  exercised  to 
avoid  overheating  the  bottom  of  the  dishes,  and  no  attempt  was 
made  to  burn  off  the  residual  carbon.  At  a  low  red  heat  in  the 
well-covered  dish  the  unl)urned  porous  carbon  prevents  the  alkali 
from  melting  down  and  attacking  the  porcelain  container.  In  the 
case  of  the  urine  residues  especially  a  complete  charring  is  desirable, 
as  the  less  strongly  heated  residues  cause  much  trouble  by  foaming 
when  subsequently  treated  with  hydrochloric  acid. 

The  charred  alkaline  masses  were  next  disintegrated  in  a  little 
distilled  water  and  neutralized  with  hydrochloric  acid,  and  the  whole 
rinsed  into  the  distilling  apparatus  with  a  large  excess  of  1  to  1 
hydrochloric  acid.  Usually  the  volimie  of  the  liquid  subjected  to 
distillation  measured  from  250  to  300  cc,  and  about  two-thirds  of 
this  volume  were  driven  over  as  distillate  before  interruption  of 
the  distilling  operation.  Further  small  portions  of  distillate  were 
collected  and  examined  for  germanium  dioxide  as  a  check  upon 
the  complete  removal  of  the  tetrachloride. 

Adequate  condensing  surface,  thorough  cooling  of  the  water  in 
the  receiver,  together  with  a  safety  water-trap  to  prevent  loss  of 
germanium  chloride  in  the  chlorine  stream,  were  especially  necessary 

«  Buchanan:     Jour.  Indus,  and  Engin.  Chem.,  1916,  8,  535;  1917,  9,  6G1. 
»  Jour.  Am.  Chem.  Soc,  1921,  43,  2131. 
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in  the  estimation  of  small  quantities  of  germanium  in  the  large 
masses  of  organic  matter  present  in  these  determinations. 

In  case  of  the  animal  organs,  muscle  and  bone  samples  all  were 
digested  for  twenty-four  hours  with  concentrated  hydrochloric  acid 
in  stoppered  flasks  (100  cc  of  concentrated  hydrochloric  acid  for 
each  20  gm.  of  sample).  After  the  addition  of  an  equal  volume  of 
water  the  turbid  mass  was  transferred  to  the  distilling  apparatus 
together  with  suflBcient  1  to  1  hydrochloric  acid  to  make  the  volume 
up  to  250  cc  chlorine  slowly  led  through  the  system  in  the  cold  was 
then  allowed  to  destroy  most  of  the  organic  matter  before  the  final 
distillation. 

From  this  point  the  analysis  of  the  samples  of  urine,  fecal  material 
and  animal  tissues  were  identical.  The  acid  distillates  in  all  these 
analyses  contained  not  only  dilute  hydrochloric  acid,  chlorine  and 
germanium  chloride,  but  also  appreciable  quantities  of  chlorinated 
fatty  esters  resulting  from  the  incomplete  destruction  of  the  organic 
matter  by  either  the  wet  or  dry  methods.  This  was  evidenced 
by  the  presence  of  minute  oily  particles  or  a  small  flocculent  precipi- 
tate in  the  distillate. 

The  distillates  were  not  filtered  but  treated  directly  with  hydrogen 
sulphide  under  pressure  to  saturation  in  the  cold.  The  precipitate, 
containing  germanium  sulphide,  pure  sulphur  and  chlorinated  fatty 
compounds,  was  then  removed  by  filtration  and  digested  in  alco- 
hol acidified  with  hydrochloric  acid  and  saturated  with  hydrogen 
sulphide.  The  germanium  sulphide  which  remained  insoluble  was 
again  filtered  out  and  washed  with  pure  alcohol  containing  hydrogen 
sulphide.  The  sulphide  was  now  converted  in  the  usual  manner  to 
dioxide,  in  which  condition  the  germanium  was  weighed. 

By  the  above  method  germanium  dioxide  can  be  detected  in  as 
small  a  quantity  as  0.0002  gm. 

It  should  be  noted  that  the  concentration  of  the  hydrochloric 
acid  used  in  these  analyses  is  much  greater  than  that  recommended 
n  the  article  by  Dennis  and  Papish^"  on  the  separation  and  deter- 
mination of  germanimn,  but  the  special  attention  to  acid  concen- 
tration during  distillation  is  only  necessary  in  the  presence  of 
arsenic,  which  was  not  present  in  the  material  here  analyzed. 

In  case  of  the  presence  of  arsenic  in  animal  tissues  or  excreta 
there  are  two  methods  which  may  be  adopted  for  the  determination 
of  germanium: 

Method  I.  The  method  given  by  Dennis  and  Papish."  A 
modified  distillation  method  depending  upon  the  maintenance  of 
the  arsenic  in  the  ixMitavalent  state  in  an  atmosphere  of  chlorine, 
under  which  condition  the  arsenic  remains  non-volatile. 

Method  II.  A  separation  of  arsenic  and  germanium  through  the 

"  Loc.  cit. 
"  Loc.  cit. 
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difference  in  the  behavior  of  their  sulphides  toward  hydrofluoric 
acid. ^2 

This  hitter  method,  in  the  opinion  of  the  writers  of  this  article, 
has  decided  advantage  over  ^Method  I  in  the  simplicity  of  manipu- 
lation. 

Cumulative  Effect  of  Germanium  Dioxide.  In  order  to  determine 
whether  there  was  any  accumulation  and  localization  of  germanium 
dioxide  in  the  various  organs  of  the  guinea-pig  a  422-gm.  animal  was 
given  40  cc  of  germanium  dioxide  in  10  cc  doses  over  a  period  of 
four  successive  days.  Since  each  cubic  centimeter  of  such  a  solu- 
tion contained  6.632  mg.  of  germanium  dioxide  the  animal  received 
as  a  total  dosage  264.S  mg. 

On  the  fifth  day  the  animal  died  and  was  posted,  the  lungs, 
liver,  kidney,  muscle  and  leg  bones  being  removed  and  examined 
separately  by  the  chemical  procedure  as  outlined  by  the  authors 
under  the  quantitative  determination  of  germanium  dioxide  in  the 
animal  tissues. 

Table  VII  shows  the  result  of  such  analyses: 

TABLE  VII.  — SHOWING  THE  RECOVERY  OF  GERMANITOI  DIOXIDE  FROM 
THE  ORGANS  OF  A  GTHNEA-PIG  WHICH  HAD  RECERED  AN  APPROX- 
BLATE  LETHAL  DOSE  OF  THE  COMPOUND.  TOTAL  DOSE  OF  GER- 
MANIUM DIOXIDE  RECEIVED,  264.8  MG. 

Amount  of 

germaniiun  Percentage  of 

dioxide  recovered  total  dosage 

Organs  analyzed.                                                         in  milligrams.  received. 

Lung 0.9  0.34 

Liver 1.4  0.53 

Kidney 1.1  0.41 

Muscle 0.5  0.19 

Bone  Gegs) 0.3  0.11 

Total  recovery 4.2  1.58 

From  Table  VII  it  is  evident  that  the  accumulation  of  germa- 
nium dioxide  in  the  organs  examined  is  small  and  the  amount 
recovered  due  to  the  blood  content  of  the  organs  at  the  time  of 
analysis. 

To  confirm  this  statement  another  guinea-pig  was  injected  intra- 
peritoneally  with  a  slightly  smaller  dose  than  the  guinea-pig  listed 
in  Table  VII.  The  injections  in  this  second  pig  were  given  in  the 
same  way  as  the  injection  received  by  the  guinea-pig  of  Table  VII. 
On  the  fifth  day  following  the  first  dose  the  animal  was  bled  from 
the  jugular  vein  while  under  an  anesthetic.  Nineteen  grams  of 
blood  were  obtained,  which  amount  was  approximately  30  per 
cent  of  the  total  blood  content  of  the  animal.     Chemical  analysis 

"  Miiller,  J.  H.:  Separation  of  Germanium  and  Arsenic,  Joiir.  Am.  Chem.  Soc, 
1921,  43. 
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for  germanium  dioxide  was  made  of  the  blood  and  organs  of  this 
guinea-pig. 
The  results  of  this  work  appear  in  Table  YIII : 

TABLE  VIII.— SHOWING  RECOVERY  OF  GERMANIUxM  DIOXIDE  FROM 
BLOOD  AND  ORGANS  OF  GUINEA-PIG  AVHICH  HAD  RECEH'ED 
SLIGHTLY  LESS  THAN  LETHAL  DOSE.  TOTAL  QOSE  OF  GERMA- 
NIUM  DIOXIDE   RECEIVED,    187.3   mg. 

Amount  recovered 

of  germanium  Percentage  of 

dioxide  in  total  dosage 

Analyses  made.                                                             milligrams.  received. 

Blood  19  gms.  collected 2.8  1.49 

Lung 0.5  0.26 

Liver 0.5  0.26 

Kidney 0.7  0.37 

Bone  (all  long  bones  being  analyzed)  ....  1.0  0.53 

Total  amount  recovered 5.5  2.91 

As  2.8  mg.  of  germanium  dioxide  were  recovered  from  19  gm.  of 
blood,  Avhich  is  about  30  per  cent  of  the  total  blood  content  of  an 
animal  weighing  550  gm.,  the  Aveight  of  the  guinea-pig  just  prior 
to  bleeding,  it  might  be  assumed  that  there  existed  in  the  total, 
blood  stream  14.7  mg.  INIoreover,  it  is  noticeable  by  comparing 
Table  \ll  and  Table  VIII  that  the  removal  of  part  of  the  blood 
gave  a  lower  germanium  content  for  the  organs. 

Hence,  it  may  be  assumed  that  the  cumulative  effect  of  germa- 
nium dioxide  is  negligible  and  that  the  blood  stream  carries  as 
much  as  0.014  per  cent  of  germanium  dioxide,  this  amounting  to 
10.49  per  cent  of  the  total  dose  in  the  entire  l)lood  stream. 

Elimination  of  Germanium  Dioxide  from  the  System.  A  study  of 
the  elimination  of  the  gernuinium  dioxide  was  nuulc  upon  a  male 
rabbit  weighing  2300  gm.  During  this  period  the  animal  was  kept 
in  a  rubber-lined  nutrition  cage  (precaution  being  taken  to  render 
the  condition  such  that  the  samples  would  not  come  in  contact 
with  any  metal).  This  rabbit  received  one  large  dose  of  germanium 
dioxide  (234.2  mg.)  intraj)eritoneally  given  in  50  cc  of  aqueous 
solution,  following  which  dose  a  careful  study  was  made  of  material 
eliminated.  During  tiic  observation  period  of  thirteen  days  the 
total  urine  and  fecal  material  were  collected  at  intervals  indicated 
in  Table  IX. 

Chemical  analysis  Avas  made  of  these  saini)les  by  the  method 
as  outlinefl  jireviously  in  this  article.  The  results  of  such  analysis 
are  tabulated  in  Table  IX. 

The  preceding  results  show: 

(a)  The  overdose  of  germanium  dioxide  is  rapidly  eliminated 
from  the  .sy.stem,  amounting  to  139.7  mg.,  which  is  al>out  59.6 
jxT  ('(Mit  of  the  total  dose  recei\ed.  This  occurred  within  a  period 
of  twenty-four  hours  following  the  dose,  and  analysis  showed  it  to 
be  practically  entirely  eliminated  through  the  kidneys. 
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TABLE  IX.  — SHOWING  ELIMINATION  OF  GERMANIUM  DIOXIDE  FROM 
THE  SYSTEM  OF  A  RABBIT.  INTRAPERITONEAL  INJECTION  OF 
GERMANIUM    DIOXIDE    GWEN    DECEMBER     13,     1921,      DOSAGE, 

234.2  MG  (50  cc  OF  solution). 


Analysis  of  urine  samples  for 
germanium  dioxide. 
Date  of  collection    .\mount  recovered       Percentage  of 
of  samples.               in  milligrams.          original  dosage. 

Analysis  of  fecal  material  for 
germanium  dioxide. 
Amount  recovered     Percentage  of 
in  milligrams.       original  dosage 

Dec.  14, 

1921 

.      .      132.7 

56.66 

7.0 

2.98 

Dec.  15, 

1921 

.      .          2.7 

1.15] 

Dec.  16, 

1921 

.      .         3.7 

1.58[ 

26.2 

11.19 

Dec.  17, 

1921 

.      .          2.1 

0.90j 

Dec.  18, 
Dec.  19, 

19211 
19211 

\        '             2.4 

1.03 

5.0 

2.13 

Dec.  20, 
Dec.  21, 

19211 
19211 

\ 

O.Slj 

6.4 

2.73 

Dec.  22, 

1921 

Dec.  23, 

1921, 

1.2 

0.51 

Dec.  24, 

1921 

Dec.  25, 

1921 

Dec.  26, 

1921 1 

0.3 

.      0.13 

Dec.  27, 

1921J 

Total  elimination    147.0  mg. 


62.77 


44.6  mg. 


19.03 


(6)  After  the  expulsion  of  the  overdose  the  ehmination  becomes 
fairly  constant  over  a  long  period  and  the  amount  eliminated  from 
the  intestinal  tract  increases  slightly. 

(c)  From  the  results  obtained  about  81.8  per  cent  of  the  total 
dosage  was  accounted  for  within  two  weeks'  time.  This  result  in 
a  measure  explains  the  reason  for  the  return  of  the  erythrocyte 
curve  to  a  constant  in  two  weeks  following  dosage,  which  fact  was 
pointed  out  previously  in  this  paper. 

A  study  was  also  made  to  determine  the  elimination  of  germanium 
dioxide  from  the  system  of  man  through  the  agency  of  the  kidneys, 
analysis  of  the  urine  being  made  at  definite  intervals  following  a 
dose  of  35. G  mg.  germanium  dioxide  taken  in  76  cc  of  aqueous  solu- 
tion through  the  mouth. 

Table  X  shows  the  result  of  such  a  study: 


TABLE  X.  — SHOWING  ELIMINATION  OF  GERMANIUM  DIOXIDE  FROM 
THE  SYSTEM  OF  A  HUMAN  BEING.  DOSE  TAKEN  INTERNALLY 
(solution  swallowed)   DECEMBER   11,   1921,  DOSAGE  35G  MG. 

(76  cc  OF  solution). 


Volume  of  urine 
collected. 
Date  of  collection  of  samples.  cc. 

Dec.  11,  10  A.M.  to  Dec.  14,  10  a.m.  .  2140 
Dec.  14,  10  A.M.  to  Dec.  16,  10  a.m.  .  1780 
Dec.  16,  10  a.m.  to  Dec.  17,  10  a.m.     .        750 

Total  elimination 4670 


Analysis  of  urine  sample  for 
recovery  of  germanium  dioxide. 
Amount  recovered      Percentage  of 
in  milligrams.        original  dosage 

207.0  58.14 

6.5  1.82 

2.3  0.64 


215.8 


60.60 
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The  results  of  this  study  show  (a)  that  a  dose  taken  through  the 
mouth  is  absorbed  into  the  system  giving  the  same  type  of  ehmina- 
tion  as  a  dose  given  intraperitoneally  into  the  system  of  the  rabbit, 
and  (b)  the  expulsion  of  the  overdose  is  almost  identical  with  that 
exhibited  in  the  case  of  the  rabbit. 

Conclusions.  The  authors  of  this  paper  as  a  result  of  the  present 
investigations  conclude  that: 

1.  Germanium  dioxide  has  a  decided  erythropoietic  action  in  the 
guinea-pig,  rabbit,  dog  and  man. 

2.  This  erythropoietic  action  exerts  a  certain  periodicity  as  shown 
in  all  of  the  erythrocyte  curves  obtained. 

3.  Relatively  large  doses  of  germanium  dioxide  are  distinctly 
toxic,  and  from  the  results  obtained  it  can  be  roughly  calculated 
that  the  lethal  dose  is  about  586  mg.  of  germanium  dioxide  per 
kilo  of  body  weight. 

4.  This  toxic  action  is  not  explainable  on  the  basis  of  the  accu- 
mulation of  the  compound  in  the  system  but  is  possibly  due  to  an 
overstimulation  of  the  blood-forming  organs. 

5.  The  quantitative  method  as  devised  by  the  authors  for  the 
determination  of  germanium  dioxide  in  animal  tissues  and  excreta, 
both  in  the  presence  and  absence  of  arsenic,  is  an  accurate  method. 

6.  Germanium  dioxide  does  not  accumulate  but  is  eliminated 
through  the  kidneys  and  alimentary  tract.  The  overdose  being 
rapidly  eliminated  and  occurring  chiefly  through  the  agency  of  the 
kidneys,  elimination  by  way  of  the  alimentary  tract  is  small. 

The  authors  wish  to  express  their  appreciation  of  the  kindnesses 
extended  to  them  by  Drs.  A.  C.  Abbott,  D.  H.  Bergey  and  H.  F. 
Smyth  during  the  course  of  this  work,  and  to  thank  them  also  for 
the  many  valuable  suggestions  received. 


LATENT  NEUROSYPHILIS  IN  EIGHT  PER  CENT  OF  MEDICAL 

PATIENTS  IGNORED  OWING  TO  NEGLECT  OF  LUMBAR 

PUNCTURE. 

By  H.  Gray,  M.D., 

BOSTON,  MASS. 

How  imi)ossible  it  is  for  any  group  of  specialists  to  "annex 
syphilology  as  a  perquisite"  has  recently  been  remarked  by  a 
specialist  in  this  field— Stokes,  in  1920.  An  internist  may  therefore 
be  permitted  to  oppose  those  who  even  today  talk  of  "syphiloniania" 
(Gandolfo  in  1919)  and  "  Wassermania"  (1)6  Meritt  in  1920).  The 
latter,  for  example,  expresses  the  views  of  not  a  few  "practical 
men"  when  he  says,  "  I  use  this  rather  slangy  term,  the  best  I  can 
invent,  for  a  new  and  hitherto  unamed  psychosis.     .     .     .     the 
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delusion  that  the  health,  the  happiness  and  in  fact  the  whole  exist- 
ence of  sN-philitic  patients  hang  entirely  on  the  results  of  frequent 
Wassermann  tests." 

Opposed  to  the  above  reactionary  view  we  may  group  the  demands 
for  greater  diffusion  of  our  knowledge  of  s\'philis,  such  as  those  by 
Cortlett  in  1914,  Collins  in  1915,  Ir\-ine  in  1916,  White  in  1917, 
Hazen  in  1917,  and  most  graphically  perhaps  by  Pautrier  in  1918, 
who  wrote:  "The  ignorance  of  95  per  cent  of  doctors  in  dermato- 
venereology  exceeds  imagination.  .  .  ,  It  is  truly  scandalous. 
.  .  .  The  responsibility  may  be  traced  to  a  fearful  gap  in  our 
medical  teaching."  Tliis  is  startHng  testimony  from  a  member  of 
that  nation  which  is  currently  believed  to  be  particularly  well- 
informed  on  this  subject,  a  nation  which  has  produced  Alfred 
Fournier  and  his  son  Edmond  Fournier.  The  former  has  more  than 
once  been  called  the  first  s^philographer  of  his  time,  and  probably 
of  all  time;  while  with  his  son  he  is  said,  even  by  Dr.  Leon  Daudet 
in  his  extraordinary  book  of  caustic  comment  on  the  best-known 
names  in  French  medicine  since  1880,  to  "have  given  to  humanity 
out  of  an  experience  of  forty  years  solutions  to  three-quarters  of  the 
problems  of  humanity." 

Pleas,  too,  for  more  careful  search  in  s}T)hilitics  for  involvement 
of  the  cerebrospinal  axis  are  nothing  new.  This  is  particularly 
true  of  lumbar  puncture,  but  at  the  same  time  considerable  con- 
servatism is  conspicuous  in  the  recommendations  as  to  the  frequency 
with  which  it  should  be  employed.  These  "siews  progressively 
require  puncture : 

1.  Only  in  proved  s\'philitics  with  frank  neurological  signs. 

2.  In  patients  with  no  nerve  signs,  but  \nth  mental  symptoms, 

3.  In  patients  with  neither  nerve  signs  nor  symptoms  but  only  a 
suggestive  history,  such  as  of  ptosis. 

4.  As  a  routine  on  every  person  known  to  have  become  infected 
with  syphihs  even  though  he  has  never  shown  sjTnptoms. 

5.  The  most  advanced  ^•iew  of  puncturing,  despite  denial  of 
infection  and  despite  a  negative  blood  Wassermann,  any  indi^•idual 
reporting  suggestive  ills  in  a  spouse,  miscarriages,  headaches, 
transitory  hd-drop  or  any  other  unexplained  nervous  or  mental 
symptoms. 

The  eariiest  downright  demand  for  invariable  lumbar  puncture, 
and  the  one  which  stimulated  the  observations  here  reported,  was 
that  by  Solomon  in  1916.  He  agreed  with  Craig  in  1915  in  consider- 
ing a  positive  Wassermann  reaction  as  a  symptom  of  syphilis;  and 
recently,  in  1920,  in  a  most  interesting  paper,  he  gave  further 
exidence  of  the  reliability  of  the  Wassermann  reaction  in  competent 
hands,  as  illustrated  by  the  remarkably  parallel  results  reported  on 
duplicates  sent  to  the  Boston  City  Department  of  Health  (Dr.  P. 
Castleman,  director)  and  the  Massachusetts  State  Department  of 
Health  (Dr.  W.  A.  Hinton,  director).     From  these  standpoints  he 
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went  on  to  maintain  the  thesis  that :  "  Sy phihs  may  be  considered 
a  disease  of  remissions  and  exacerbations,  the  latent  period  merely 
a  remission,  following  which  a  severe  lesion  is  to  be  expected. 
Therefore  when  we  treat  a  patient  having  a  positive  Wassermann 
.reaction  during  the  period  of  latency  we  are  not  treating  the  reaction 
but  rather  the  patient  for  the  purpose  of  curing  him  of  a  chronic 
disease  and  thus  preventing  a  flare-up."  P'rom  this  he  went  on  to 
contend  that  "in  every  case  showing  a  positive  Wassermann 
reaction  a  lumbar  puncture  is  indicated  for  the  purpose  of  examining 
the  spinal  fluid."  Together  with  the  late  Professor  Southard  he 
returned  to  the  charge  in  1917,  asserting  that  e\idence  is  seldom 
searched  for  until  neuropsychiatric  symptoms  or  signs  have 
appeared,  and  even  then  is  regrettably  rarely  recognized. 

Personal  Experience.  This  advanced  attitude  stimulated  a  desire 
to  detect  neglected  sjT)hihs,  and  especially  neurosyphilis,  in  such 
general  medical  patients  as  passed  through  our  hands  at  the  U.  S. 
Army  Base  Hospital  76  at  Mchy,  Allier,  France.  The  necessary 
intensive  examination  could,  owing  to  lack  of  time,  be  applied  to 
only  a  limited  number  of  patients— namely,  those  on  a  special 
nephritic  ward.  During  the  first  month,  November,  1918,  there 
were  admitted  to  this  Avard  thirty-one  renal  cases.  The  kidney 
conditions  in  these  men  haAe  been  reported  elsewhere.  Not  one 
had  a  syphilitic  register  or  clinical  signs  strikingly  syphilitic.  With 
the  incidental  constant  desire  to  exclude  syphilis,  however,  Wasser- 
mann reactions  were  done  on  the  blood  of  each  patient  and  positive 
diagnosis  then  was  made  in  four  men,  i.  c,  \'S  i)er  cent;  and  in  three 
of  these  lumbar  i)uncture  gaAe  evidence  of  involvement  of  the 
central  nervous  system,  namely,  in  75  per  cent  of  the  syi)hilitics  or 
in  10  per  cent  of  the  medical  cases.  Sinniltaneously,  among  the 
same  mnnber  of  consecutive  ])aticnts  in  the  adjoining  ward,  under 
treatment  for  bronchitis  or  so-called  "influenza,"  again  all  without 
known  syphilis,  the  disease  was  detected  in  four  (history  of  chancre, 
strongly  positive  Wassermann  reaction,  and  in  1  case  a  tertiary 
skin  blotch  at  the  elbow),  and  of  these  2  had  negative  spinal  fluids 
and  2  had  ])lcolyiii])liocytosis,  with  strongly  i)ositive  Wassermann 
reaction  on  the  fluid.  Protocols  of  the  latter  four  i)atients  are  not 
at  hand,  but  for  the  first  four  mentioned  are  abridged  l)elow,  omitting 
the  tests  relating  to  the  cardiorcnal  system,  which  were  rei)orted  in 
the  pre\ious  article. 

In  sum,  then,  among  02  patients  with  medical  complaints  not 
pointing  to  syphilis  were  S  cases  with  that  disease  unrecognized, 
i.  c,  13  per  cent  of  the  total;  and  in  ">  among  these  S  (/.  c,  Go  per  cent 
of  the  syphilitics)  the  organ  most  gravely  affected  was  the  central 
nervous  system.  These  figures  while  striking  are  not  statistically 
significant,  owing  to  the  small  number  of  ])atients.  They  agree, 
howe\er,  with  those  reported  by  others.  First,  relating  to  the 
frequency  of  unsuspected  sy})hilis  among  miscellaneous  medical 
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cases  not  p^e^'iously  supposed  to  be  infected,  but  detected  by 
routine  AYassermann  reaction,  my  13  per  cent  falls  between  the  12 
per  cent  reported  by  Walker  and  Haller  in  1916  and  the  17  per  cent 
found  by  ^IcLester  in  1918.  In  the  second  place,  as  to  the  fre- 
quency of  latent  neurosyphilis  in  patients  with  positive  bloods  but 
hitherto  supposedly  normal  central  nervous  system,  Walker  and 
Haller  got  59  per  cent,  Corbus  in  1917  got  30  per  cent,  Stokes  and 
Brehmer  in  1920  got  64  per  cent,  against  the  63  per  cent  here 
reported. 

Diagnosis  of  neurosyphilis  was  made  after  consideration  of  (a) 
the  history,  (6)  the  physical  examination  of  the  pupillary  and 
patellar  reflexes,  coordination  of  finger-to-finger  motions  and  of 
station  (Romberg),  (c)  cells  and  complement-fixation  in  the  spinal 
fluid.  Such  of  these  observations  as  were  remarkable  are  recited 
in  the  protocols,  and,  as  will  there  be  seen,  positive  clinical  findings 
were  scarce,  justifying,  we  believe,  the  consideration  of  these  cases 
as  belonging  to  the  large  group  variously  called  unsuspected,  cryptic, 
latent,  ignored,  asymptomatic,  monosymptomatic  or  oligosympto- 
matic  s\'philis.  The  positive  findings  may  be  summarized.  The 
history  in  the  4  case  reports  showed  that  2  of  the  men  (Rh.  and  Co.) 
had  had  treatment  prior  to  service  but  none  in  the  army,  and  that 
2  (Le.  and  Rh.)  had  suggestive  mental  symptoms.  Physical 
examination  showed  no  skin  or  mucous  membrane  lesions ;  no  general 
glandular, enlargement;  no  heart  or  aortic  disease;  no  eye-ground 
changes;  no  pathognomonic  reflexes  (especially  note  the  normal 
pupils  in  patient  Le.),  though  some  slight  abnormalities. 

Apprehensions  and  Answers.  Some  may  hesitate  because  of  the 
possibility  that  the  release  of  the  cerebrospinal  fluid  may  increase 
the  permeability  of  the  meninges  for  organisms  circulating  in  the 
blood,  as  discussed  for  acute  meningitides  by  Netter  in  1887,  1909, 
1911,  1915,  Sicard  in  1900,  Achard  and  Laubry  in  1902,  Voisin  in 
1903,  1904,  Sladen  in  1910,  Ilutinel  in  1912,  Ilerrick  in  1918,  Weed, 
Wegeforth,  Ayer  and  Felton  in  1919.  and  especially  exhaustively  by 
Wegeforth  and  Latham  in  1919.  Li  answer  it  may  be  said:  (a) 
That  those  observations  related  to  acute  meningococcus  or  pneumo- 
coccus  septicemias,  which  are  ordinarily  excluded  in  chronic  syphilis 
by  the  absence  of  fever  and  of  other  signs;  {h)  that  so  far  little  evi- 
dence is  available  to  indicate  that  in  syphilis  the  same  process  is  to 
be  feared;  and  (c).that  even  if  such  permeation  to  the  spinal  fluid  be 
feared  one  can  act  safely  by  postponing  lumbar  puncture  until  the 
blood  has  been  sterihzed  by  intravenous  injections  of  arsphenamin. 

To  those  who  hesitate  because  oi  the  fear  of  causing  headache,  one 
may  point  out  that  this  is  practically  always  preventable  by  l\ing 
flat  in  bed  for  forty-eight  hours,  thus  allowing  the  hole  in  the  dura  a 
chance  to  heal  and  stop  the  "occult  leakage"  and  consecpient  lack 
of  support  to  the  brain,  which  was  surmised  to  be  the  cause  by 
Sicard,  as  cited  by  Widal  in  1901  and  confirmed  by  MacRobert  in 
1918  and  by  Wegeforth  and  Latham  in  1919. 
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To  those  who  hesitate  because  of  the  e\ideiice  that  the  cerebro- 
spinal fluid  may  be  abnormal  only  transiently,  one  may  point  out 
the  words  of  Collins  in  1920  on  "S^'phihtic  Scars  of  the  Spirit:" 
"The  chief  object  in  calling  attention  to  this  ^-ariety  of  cerebral 
s^'phihs  is  to  emphasize  the  fact  that  although  the  infection  is 
thwarted  and  the  patient  regains  what  seems  to  be  his  health,  he  is 
left  with  a  scar  of  his  mind.  .  .  .  The  lesson  is  that  the  earlier 
the  treatment  is  instituted  the  greater  the  chance  of  functional 
recovery." 

Position  of  the  Patient  for  Lumbar  Puncture.  On  the  suggestion  of 
Dr.  A.  B.  Brower,  of  Daj-ton,  Ohio,  the  Sam  Browne  belt  with  sling 
removed  was  used  instead  of  the  knotted  sheet  placed  by  some 
around  the  neck  to  hold  the  chin  against  the  knees,  to  keep  the 
lumbar  spine  well  arched  and  immobile  and  to  afford  the  patient 
something  firm  to  strain  against.  Out  of  twenty  punctures  only  one 
patient  made  a  "fuss"  at  the  idea  of  the  harness,  and  he  finally  con- 
sented to  put  it  on  himself.  A  plank  was  put  under  the  mattress 
along  the  edge  of  the  bed  to  prevent  sagging  and  consequent  lordosis 
of  the  patient,  who  lay  on  his  left  side.  Besides  this  method  of 
securing  the  good  position  so  advantageous  for  insertion  of  the  needle 
through  muscular  backs,  morphin,  0.015  gm.  s.c,  was  also  adminis- 
tered to  many  of  the  patients. 

Protocols.  Case  III.— Gr.,  aged  thirty-three  years;  laborer; 
private  of  infantry;  ser\ice  of  ten  months;  measles  in  1890;  tj'phoid 
in  1909;  venereal  disease  denied  by  name  and  symptoms,  including 
rash,  sore  mouth  and  other  secondaries,  but  exposures  from  1902 
to  1918. 

Present  Illness.  Nocturia  since  October  26,  1918;  dyspnea  since 
October  26  on  exertion  only;  edema  of  feet  and  face,  marked  from 
October  26  to  November  8,  only  slight  since;  seen  November  12, 
1918  to  January  11,  1919. 

Examination.  Reflexes:  Pupils  equal;  irregular;  react  poorly; 
KJ  normal;  Romberg  normal;  serum  Wassermann  reaction  strongly 
positive;  cerebrospinal  fluid  cells  0;  ^Yassermann  reaction  negative. 

Diagnosis:  (1)  Sj^philis;  (2)  nephritis,  acute,  October  26,  due  to 
exposure,  severe;  (3)  hypertension. 

After-history:    Follow-up  letter  in  INIarch,  1921,  not  answered. 

Case  X.— Le.,  aged  thirty-two  years;  piano  teacher;  ])rivate  of 
engineers;  service  of  seventeen  months;  ^•enereal  exposure  denied 
but  probably  acquired  from  wife;  married  in  June,  1917,  separated 
in  three  months  because  she  gadded  about  and  went  often  to  a  doc- 
tor, but  would  not  tell  why  {cf.  case  rejiorted  by  Gooken  in  1919). 

Present  Illness.  Headache  since  fall  of  1!)17,  (?)  due  to  syphilitic 
meningitis;  sensitive  to  cold  since  May,  1918;  loss  of  memory'  since 
July  20,  1918;  previously  played  concertos  from  memory;  nocturia 
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since  September  20,  1918;  dyspnea  since  October  3,  1918;  (?)  due 
to  s^'philitic  myocarditis;  November  1,  1918,  mental  concentration 
impaired;  November  9,  incontinence. 

Physical  Examination.  Eyelids  puffy;  pupils  equal;  circular  and 
react  well  to  light;  KJ  equal  but  hyperactive;  no  Romberg;  no  hand 
ataxia;  hj'peractive  rectus  and  cremasteric  reflexes;  the  only  palpable 
glands  are  two  in  the  left  axilla.  Serum  Wassermann  reaction 
strongly  positive;  cerebrospinal  fluid  and  Wassermann  reaction 
strongly  positive,  cells  46.  Seen  from  November  19,  1918,  to 
January  19,  1919. 

Diagnosis:  (1)  Neuros^T^hilis;  (2)  nephritis,  acute;  onset 
September  20,  1918,  due  to  exposure  or  possibl}^  to  syphilis,  appar- 
ently in  early  stage  of  nephritis. 

After-history:    Letter  in  March,  1921,  not  answered. 

• 

Case  XXVI.— Rh.,  aged  twenty-nine  years;  pay-roll  clerk; 
private  in  field  artillery;  service  fourteen  and  a  half  months;  measles 
at  six;  mumps  at  seven;  t^^^hoid  in  1912;  gonococcus  urethritis  in 
1916,  treated  for  one  month;  also  in  1916  both  soft  and  hard  chancres 
treated  with  injections  into  the  paravertebral  muscles  of  six  ampules 
of  (?);  no  mercury  iodide  or  arsenic  so  far  as  he  knows;  no  second- 
aries. Scabies  for  two  months  in  1916  and  from  October  1  to 
December  31,  1918.  Concussion  by  burial  up  to  the  waist  in  a 
collapsed  dug-out  October  10,  1918;  mild;  cured  October  10;  sprain 
of  right  knee  by  that  burial;  cured  October  26;  abrasion  of  the 
right  knee  from  falling  timber  in  same  dug-out  October  8;  cured 
November  18;  influenza  November  20  to  25,  1918;  exposure  to 
weather  for  the  past  two  months;  habits,  alcohol  in  excess. 

Present  Illness.  Nocturia  since  November,  1917;  sleep  restless 
since  July  1918,  i.  e.,  for  five  months;  "lightheaded"  in  October 
and  November,  1918;  numbness  in  the  lower  legs  for  a  month;  no 
lancinating  pains  or  crises. 

Examination.     Pupils  equal  but  irregular  and  react  poorly,  KJ 
normal;  Ach.  J.  equal  but  h\-peractive.     Romberg:  slight;  hand 
ataxia  shght;  serum  Wassermann  reaction  strongly  positive;  cerebro- 
spinal   fluid   W^assermann   reaction  strongly  positive;   cells  210.  • 
Seen  December  5,  1918,  to  January  19,  1919. 

Diagnosis:  (1)  Neurosyphilis,  onset  1916;  (2)  nephritis,  chronic, 
onset  in  N^ovember,  1917,  apparently  due  to  exposure. 

After-history:    Letter  in  March,  1921,  not  answered. 

Case  XXXL— Co.,  aged  twenty-seven  years;  carpenter;  private 
of  infantry;  service  five  and  a  half  months;  diphtheria;  mumps  and 
scarlet  fever  at  about  three;  chicken-pox,  measles  and  pneumonia 
at  four  years;  scabies  in  1904,  typhoid  in  1908,  chancre  in  1911, 
treated  by  75  pills  (?  Hg),  no  KI  or  606.  Gonococcus  urethritis 
in  1917  for  three  weeks;  diarrhea  September  6  to  December  4, 1918; 
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exposure  to  weather  for  the  last  two  months;  eats  considerably  more 
meat  and  salt  than  the  average. 

Present  Illness.  G.  S.  W.  right  thigh.  Seen  December  10, 
1918,  to  January  19,  1919. 

Examination.  Pupils  equal,  irregular  and  react  poorly;  KJ  equal 
but  rather  hyperactive;  Romberg  slight.  Glands:  ax.  and  ing. 
slight;  spleen  3  cm.  below  C.M.,  serum  Wassermann  reaction  strongly 
positive,  and  cerebrospinal  fluid  Wassermann  reaction  strongly 
positive;  cells  25. 

Diagnosis.  (1)  Sj^jhiHs,  onset  1911;  (2)  neurosyphilis,  onset  ?; 
(3)  splenomegaly,  onset  ?;  (4)  nephritis,  acute,  onset  December, 
1918,  apparenth^  due  to  diarrheal  infection. 

After-Jiistory:  In  March,  1921,  wife  reports  patient  dead,  cause 
unknown. 

• 

Summary.  1.  In  02  medical  cases,  all  supposedly  non-venereal, 
were  found  S  syphilitics,  only  2  of  whom  knew  of  their  disease. 

2.  In  these  8  syphilitics  were  5  with  C.  N.  S.  involvement,  hitherto 
unrecognized  in  all. 

3.  The  army  principle  of  relying  on  the  physical  examination  and 
neglecting  the  history'  leads  to  the  overlooking  of  syphilis  in  the 
army. 

4.  Since  neurosyphilis  is  so  important  it  should  be  more  generally 
suspected  in  an  internal  medical  clinic. 

5.  Lumbar  puncture  should  be  done  (preferably  after  preliminary 
fundus  examination)  on  every  syphilitic.  If  positive  it  should  be 
repeated  rather  frequently,  at  least  annually,  until  it  has  been 
negative  for  one  year;  and  thereafter  every  two  years,  to  exclude 
recurrence.  This,  though  drastic,  is  milder  than  tabes  or  G.  P.  I. 
Watchful  waiting  in  syphilis  does  far  more  harm  than  occasional 
accidents  incident  to  puncture. 

6.  The  Sam  Browne  belt  was  a  useful  adjunct. 

I  am  indebted  to  former  associates  in  Base  Hospital  70,  especially 
Dr.  I.  I.  Lemann;  of  New  Orleans,  Dr.  A.  B.  Brower,  of  Dayton, 
Ohio,  and  Mr.  E.  E.  Wagner,  of  Newport  News. 
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ROENTGEN-RAY    STIMULATION    OF    THE    PANCREAS    IN 
EXPERIMENTAL  PANCREATIC  DEFICIENCY. 

By  William  F.  Petersen,  M.D., 
Clarence  C.  Saelhof,  M.D. 

(From  the  Department  of  Pathology  and  the  Laboratory  of  Physiological  Chemistry, 
L'niversity  of  Illinois,  College  of  Medicine,  Chicago,  Illinois.) 

In  a  prelimmary  communication'  we  have  called  attention  to  the 
fact  that  with  roentgen  stimulation  of  organs  two  distinct  methods 
of  approach  may  be  considered,  the  one  direct  and  the  other  indirect. 
The  first  would  include  the  stimulation  of  dys-  or  hyjjofunctioning 
organs  with  the  purpose  of  restoring  function  to  the  normal  ])lane. 
The  treatment  of  anuria  in  acute  parenchymatous  nephritis; 
hepatic  intoxication  in  some  forms  of  cirrhosis;  achylia;  anemia  of 
certain  types;  particularly  endocrine  disturbances— the  ovaries  in 
some  forms  of  amenorrhea,  the  testicles  (as  in  Steinach  experiments), 
the  hypophysis  in  growth  distnrl)ances,  the  adrenals  in  Addison's 
disease,  the  pancreas  in  diabetes— are  but  a  few  illustrations  of  the 
possibilities  of  this  first  method. 

>  Petersen, W.  F.,  and  Saelhof,  C.  C:     .lour.  Am.  Med.  Assn.,  1921,  76,  718. 
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The  second,  or  indirect  method,  includes  the  stimulation  of  normal 
organs  and  the  augmentation  of  serum  enzymes,  thromboplastic 
substances,  antibodies  and  so  forth,  and  therewith  bringing  about 
therapeutic  effects  on  systemic  or  localized  infections,  or  other 
pathological  processes.  We  have  previously  called  attention  to  the 
possibility  of  using  roentgen  stimulation  of  organs  to  mobilize 
enzymes^  in  this  manner.  Since  our  work  was  completed,  Kaznelson 
and  St.  Lorant^  have  published  experiments  similar  in  character,  but 
dealing  with  other  serum  alterations— fibrinogen,  blood  sugar, 
bilirubin,  catalase,  antibodies— which  confirm  our  results.  Kaznel- 
son and  St.  Lorant  discuss  the  possibility  that  roentgen-rays  may 
act  as  non-specific  agents  (plasma-activation)  and  describe  a  series 
of  focal  reactions  after  roentgen-ray  treatments  similar  to  those 
that  can  be  elicited  with  other  non-specific  agents.'* 

In  view  of  the  admitted  limitations  in  the  treatment  of  diabetes 
we  have  investigated  the  possible  effect  which  roentgen  stimulation 
of  the  pancreas  might  have  on  the  carbohydrate  tolerance  of  par- 
tially depancreatized  dogs,  and  present  a  number  of  representative 
protocols  and  charts  to  illustrate  the  effects  which  we  have  observed. 

Experimental.  One  of  our  first  experiments  was  made  on  a  dog' 
in  which  an  almost  complete  pancreatectomy  had  been  carried  out 
(with  only  very  small  portions  of  glandular  tissue  left).  After 
recovering  from  the  operation  the  animal  was  placed  on  a  constant 
diet  of  100  gm.  of  protein  and  50  gm.  of  carbohydrate  (dried  cracker 
meal).  The  daily  volume  of  urine,  the  sugar  excretion  and  the 
acidosis  are  recorded  in  Table  I. 


TABLE   I. 

Diacetic 

Dog  18. 

Volume. 

Gm.  dextrose 

acid. 

Oct.   28   . 

490 

40.6 

X 

29   . 

275 

27.7 

X 

30  . 

300 

13.5 

X 

31   . 

Nov.    1   . 

175 

10.9 

X- 

2   . 

420 

34.0 

X 

3  . 

350 

43.0 

4  . 

280 

26.8 

X 

5  . 

6  . 

450 

/17.0 
\17.0 

•• 

7  . 

350 

39 . 0 

Acetone. 


Blood  sugar, 
mg.  per  100  cc. 


X- 
X 


X-ray  for  ten  minutes: 

Before  x-ray       .      .  8.0 

1  hr.  after  x-ray       .  8.9 

5  hrs.  after  x-ray      .  6.4 


*  Petersen.  W.  F.,  and  Saelhof,  C.  C:     Am.  Jour.  Med.  Sc,     (In  print.) 
'  AllRcnicinc   Lcistungs-stciKcninR   als    FernwirkvinR    thcrapcutischer    Roentgen 
bcstrahlung,  Miinchcn.  med.  Wchnschr.,  1921,  68,  132. 

«  Petersen,  W.  F.:     Focal  Reactions,  Am.  Rev.  Tuberc.  1021.  5,  218. 
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It  will  be  observed  that  the  sugar  excretion  increased  for  the  day 
of  the  roentgen  exposure  (to  43  gm.),  then  diminished  for  three 
days,  and  with  the  fourth  day  had  again  reached  the  previous  level. 
Some  evidence  of  a  reduction  in  acidosis  is  apparent  in  the  fact  that 
after  the  irradiation  both  acetone  and  diacetic  acid  disappeared 
from  the  urine.  The  roentgen  exposure  was  foi*  ten  minutes,  six- 
inch  spark,  (Coolidge  tube)  screen  3  mm.  aluminum,  5  ma.  and  10- 
inch  focal  distance.  The  area  exposed  consisted  of  the  anterior 
upper  abdomen.  In  view  of  the  fact  that  very  little  pancreatic 
tissue  had  been  left  in  the  animal  we  cannot  expect  much  evidence 
of  increased  carbohydrate  tolerance,  but  the  excretion  sequence 
34,  43,  26,  17,  17,  39  would  indicate  first  an  augmentation  of  excre- 
tion, followed  bj^  some  increase  in  carbohydrate  tolerance. 

In  the  dog  used  in  the  following  experiment  approximately  1  gm. 
of  pancreatic  tissue  was  left  in  situ  along  the  gastroduodenal  attach- 
ment. The  animal  weighed  7  kilos,  was  operated  on  October  1  and 
was  placed  on  a  constant  diet,  100  gm.  of  protein  and  50  gm.  of 
carbohydrate  (cracker  meal)  as  soon  as  recovery  had  taken  place. 
The  average  dextrose  elimination  for  the  week  ending  October  8 
was  20  gm. 

In  Table  II  the  effect  of  roentgen  stimulation  (dose  as  before)  is 
shown : 


TABLE 

II. 

Dextrose. 

Vr»l 

ume. 

Diacetic 

Blood  sugar 

V  Oi 

Dog  20.        cc. 

In  per  cent. 

In  gms. 

acid. 

Acetone.            mg.  per  100  cc. 

Date  Oct.      8 

(Average    for 
week 

20.0 

X 

X 

5.21 

Rayed     Oct.9 

350 

5.5 

18.7 

X 

X 

5.21 

10 

620 

5.5 

34.1 

X 

X 

6.54 

11 

490 

5.0 

24.5 

X 

X 

6.54 

12 

320 

0 

0 

X 

X 

6.18 

Rayed          13 
14 

510 
560 

0 
3.3 

0 
18.5 

X 

tr. 

[Before  x-ray 

1  hr.  after  z-ray  . 
*  •  I    6  hra.  after  x-ray 

2.58 
2.58 
2.0 

15 

650 

.3 

1.9 

16 

370 

2.0 

7.4 

17 

225 

2.2 

4.9 

tr. 

18 

400 

3.3 

13.2 

X 

X 

19 

360 

4.5 

16.2 

X 

X 

20 

270 

7.15 

19.3 

X 

X 

21 

225 

10.0 

22.5 

X 

X 

Rayed          22 
23 

150 
170 

12.75 
7.10 

18.75 
12.0 

X 

tr. 

Before  x-ray 

1  hr.  after  x-ray  . 
15  hrs.  after  x-ray 

1.92 
2.08 
1.9 

24 

140 

8.34 

11.67 

X 

X 

25 

130 

6.25 

8.12 

26 

440 

9.18 

40.4 

27 

100 

10.0 

10.0 

tr. 

28 

450 

7.1 

32.0 

X 

X 

It  will  be  observed  that  after  the  preliminary  increase  in  sugar 
excretion,  complete  tolerance  was  established  three  days  after  the 
first  irradiation.  A  second  exposure  at  this  time  resulted  in  a  typical 
rise  in  sugar  excretion,  this  time  to  be  followed  by  a  tolerance  not 
quite  as  good  as  before.  The  third  treatment  again  resulted  in  some 
effect  on  the  sugar  tolerance  as  well  as  an  effect  on  the  acidosis. 
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In  the  next  experiment  (Chart  I)  a  partially  pancreatectomized 
dog  (No.  43)  was  kept  on  the  constant  diet  of  100  gm.  of  protein 
and  50  gm.  of  carbohydtate  except  for  one  day,  when  an  additional 
150  gm.  of  dextrose  were  added  to  the  feeding  (second  day  on  chart). 
This  animal  was  given  two  roentgen  exposures  over  the  pancreatic 
area,  one  of  ten  minutes'  duration  in  the  morning  of  the  6th  and  one 
in  the  afternoon  of  the  same  day.  In  this  animal  there  was  no 
evidence  of  the  usual  increase  in  the  amount  of  sugar  excretion  that 
we  frequently  find  for  the  first  twenty-four  or  sometimes  forty-eight 
hours  after  the  irradiation,  but  a  definite  diminution  in  the  amount 
of  dextrose  eliminated,  despite  the  fact  that  there  was  an  increase 
in  the  amount  of  blood  sugar. 


4      5      6       7 
X   RAY 
2.11  1.90  2.78  2.;«  2.50 


9      10     11     12 


Chart  I. — Efifect  of  irradiation  on  sugar  excretion.     Rayed  on  the  6th.     Shaded 
columns  =  gm.  dextrose  excreted  per  day.    Curve  =  volume  of  urine  per  day. 


In  the  following  experiment  (Chart  II)  evidence  is  presented  (a) 
that  the  mere  increase  in  sugar  elimination,  such  as  is  often  observed 
for  a  (lay  or  two  after  irradiation,  does  not  bring  about  an  increased 
tolerance  when  induced  by  geiuTul  protoplasmic  stinuilation  (tur- 
l)eiitine  abscess)  and  {b)  that  irradiation  of  areas  other  than  those 
containing  the  pancreatic  rest  does  not  increase  the  carliohydrate 
tolerance.  The  animal  was  partially  pancreatectomized  on  Dewm- 
ber  1,  and  after  the  tolerance  had  been  determined  the  animal 
was  placed  on  a  constant  diet,  100  gm.  of  j)rotein  and  50  gm.  of 
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carbohydrate  and  bone  ash  on  December  2G.  On  January  5  tliree 
cutaneous  injections  of  turpentine  in  olive  oil  (1  cc  of  20  per  cent 
turpentine  in  oil)  were  made  to  produce  small  sterile  abscesses. 
The  effect  on  the  sugar  excretion  is  at  once  apparent  in  the  large 
amount  excreted,  but  despite  the  increase  no  final  increase  in  toler-. 
ance  resulted. 

On  the  afternoon  January  12  and  the  morning  of  the  loth  the 
animal  was  rayed  over  the  pancreatic  area  for  ten  minutes.  The 
effect  on  the  sugar  excretion  was  typical— first  an  augmentation, 
then  a  reduction  on  the  third  day  after  irradiation  to  0.  It  will  be 
observed  that  this  was  the  only  time  during  the  course  of  the  experi- 
ment that  the  animal  was  sugar-free  for  twentv-four  hours. 


SCO  CO.- 


27  SSiKSOSl  1  2   ;!   4  .")   ti   7   8    y  lu  11 12  i:i  14 13 16  li  IS  I'.'-Ju -'1 -■;;  ii -^4  ioiio:i;  2(>  ^Jiiau 
January  T 

Chart  II. — Effect  of  Roentgen-ray  stimulation  of  pancreas  on  sugar  excretion. 


On  the  afternoon  of  January  20  and  the  morning  of  the  21st  the 
animal  was  again  rayed,  this  time  over  the  liver  area.  AVhile  the 
usual  increase  in  sugar  excretion  was  apparent  there  was  no  reduc- 
tion in  the  amount  of  sugar  excreted.  On  January  25  and  26  the 
lower  abdomen  was  rayed;  in  this  case  there  was  little  increase  in 
sugar  output. 

The  following  experiment  (Chart  III)  illustrates  the  fact  that  the 
effect  of  irradiation  of  the  pancreas  does  not  produce  merely  a 
transient  increase  in  carbohydrate  tolerance,  but  one  that  may 
persist  for  some  time  after  the  exposure,  in  this  particular  experi- 
ment for  at  least  eight  days. 
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At  the  time  of  the  operation  (March  21)  the  animal  weighed 
5  kilos  (Dog  No.  44)  and  7  gm.  of  pancreatic  tissue  were  removed. 
On  March  27  the  animal  was  placed  on  a  constant  diet  (100  gm.  of 
meat  and  50  gm.  of  dried  cracker  meal).  No  acetone  or  diacetic 
acid  were  present  at  any  time. 

It  will  be  observed  that  the  average  dextrose  elimination  for  the 
period  of  eight  days  previous  to  the  first  roentgen  exposure  was  7.3 
gm.  per  day.  Following  the  single  irradiation  the  excretion  fell  at 
once  (without  the  usual  transient  rise)  and  averaged  4.6  gm.  for 
the  following  period  of  eight  days.  At  the  end  of  this  time  the  animal 
was  again  exposed,  the  dose  being  doubled  (two  periods  of  ten 
minutes  each  two  days  in  succession).  It  is  at  once  apparent  that 
in  place  of  stimulation  the  dose  was  sufficiently  large  to  cause 
depression  of  function  (destruction)  and  the  carbohydrate  toler- 
ance sinks,  with  a  daily  excretion  averaging  14.7  gm.  per  day.  The 
animal  weighed  4.5  kilos  at  the  end  of  the  experiment. 

Discussion.  Efforts  made  to  influence  carbohydrate  tolerance 
by  means  of  irradiation  have  taken  several  courses.  \Mien  the 
diabetic  patient  is  treated  with  radium  emanations  the  general 
metabolism  may  be  stimulated,  and,  as  a  rule,  more  dextrose  is 
eliminated  than  before  the  treatment.^  The  same  observation  holds 
true  for  roentgen  exposure  when  deep  therapy  is  attempted  in  dia- 
betic patients  who  come  under  treatment  for  various  unrelated 
pathological  conditions  (tumors,  furunculosis,  neuritis,  etc.). 

Solornon®  has  endeavored  to  alter  the  carbohydrate  metabolism 
by  roentgen  treatment  of  the  liver.  This  has  not  been  successful 
in  the  diabetic!;  indeed,  stimulation  of  the  liver  parench;^Tna  is 
practically  always  followed  by  an  increase  in  sugar  excretion. 
Roentgen  stimulation  of  the  liver  alters  the  titer  of  the  serum  dias- 
tases, but  we  find  no  effect  on  the  diabetes  as  a  result;  the  sugar 
excretion  seems  quite  independent  of  the  titer  of  these  enzymes. 

Another  line  of  approach  to  the  problem  has  been  that  piu"sued 
by  Dresel,^  who  has  sought  to  alter  the  function  of  the  pancreas 
by  depressing  the  activity  of  the  adrenals  by  roentgen  exposure. 
He  has  obtained  thereby  a  transient  effect  on  the  carbohydrate 
tolerance.  Dresel's  experiments  offer  a  striking  example  of  the 
tendency  one  finds  so  often  in  roentgentherapy,  namely,  the  constant 
effort  to  use  roentgen  and  radium  rays  as  destructive  agents  rather 
than  their  employment  in  their  more  proper  and  more  useful  sphere 
as  stimulating  agents. 

In  a  review  of  the  literature  of  the  subject  we  find  but  one  paper 

'  Falta,  W.:  Die  Behandlung  innercr  Krankheiten  mit  Radioaktivcn  Substanzen, 
Berlin,  1918. 

'  Quoted  by  Stephan. 

'  Ueber  Herabsetzung  des  Blut-  und  Harnzuckers  durch  Rocntgcnbehandlung  der 
Nebonnieren  beim  Diabetiker,  Deutsch.  med.  Wchnschr.,  1920,  46,  1240. 
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Avhich  deals  with  the  possible  direct  stiniiilatioii  of  the  pancreas 
by  means  of  irradiation.  Stephan*  has  reported  two  cases  of  severe 
diabetes  in  which  he  was  able  to  influence  the  carbohydrate  toler- 
ance favorably  by  means  of  deep  roentgentherapy  over  the  pancrea- 
tic area. 

Inasmuch  as  Stephan's  paper  may  not  be  generally  available  we 
present  his  results  in  Tables  III  and  IV. 

The  first  patient  was  twenty-four  years  of  age,  with  a  severe 
diabetes  that  did  not  show  improvement  under  strict  dietary  control. 

The  output  of  urine  and  of  dextrose  was  as  follows  (the  diet  being 
constant,  100  gm.  bread  plus  proteins  and  fats  to  make  up  a  total 
caloric  value  of  2400) : 


TABLE  III. — EFFECT  OF  IRRADIATION  ON  DIABETIC  PATIENT. 
(STEPHAN.) 


9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 


4200  cc 
4600  cc 
3800  cc 
3800  cc 
3700  PC 
3900  cc 
4550  cc 
3100  cc 
3600  cc 
3650  cc 
3550  cc 
3000  cc 
2600  cc 
2800  cc 
2700  cc 
2850  cc 
3300  cc 
4500  cc 
3400  cc 
2850  cc 
3650  cc 
3100  cc 
3600  cc 
3750  cc 
3500  cc 
3150  cc 


159. 
207. 
171. 
190. 
166. 
175. 
172. 
102. 
109. 
127. 
119. 
183. 
140. 
104. 

95. 

91. 
137. 
199. 
183. 
144. 
153. 
117. 
153. 
148. 
127. 
115. 


Roentgen-ray  treatment.  (Furstenau- 
Coolidge  tube,  160,000  volts;  22  ma; 
focal  distance  22.5  cm.;  25  minutes 
(erythema  dose,  35  m.),  \s-ith  screen  of 
0.5  mm.  zinc  and  3  mm.  aluminum.) 


Rayed  for  twenty  minutes. 


Acetone  and  diacetic  acid  were  present  at  all  times  before  and 
after  treatment.  It  will  be  observed  that  after  the  first  exposure 
there  was  a  well-defined  ])ut  transient  effect  on  4he  sugar  output 
while  the  second  irradiation  was  without  effect.  Clinically  the' 
I)atient  was  improved,  particularly  the  subjective  discomforts  were 
less  severe. 

The  second  case  was  a  man,  aged  thirty-two  years,  on  a  similar 
diet: 


•  St«;igcrunK  der  Ccllfunktion  d\irch    Roentgcnstrahlcn,   Strahlcntherapie,    1920, 
11,  517. 
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TABLE   n'.- 

-EFFECT 

OF  IRRADL 

^TION  ON  DIABETIC  PATIEN 

(STEPHAN.) 

March  11 

4500 

270. 

12 

5500 

275. 

13 

3500 

172. 

14 

4300 

215. 

15 

4500 

•     270. 

16 

4300 

215. 

(Roentgen  ray  (twenty  five  minu 

17 

5600 

252. 

18 

2400 

134. 

19 

3700 

185. 

20 

4000 

232. 

21 

2900 

145. 

22 

4100 

164. 

23 

4700 

216. 

(Vegetable  day.) 

24 

ISOO 

36. 

25 

3400 

112. 

26 

3400 

193. 

(Oatmeal  day). 

27 

4500 

184. 

28 

4000 

228. 

29 

4050 

243. 

(Roentgen  ray  (twenty  minutes) 

30 

3050 

137. 

31 

4900 

245. 

April    1 

4400 

202. 

2 

3700 

185. 

(Vegetable  day). 

3 

2550 

96. 

4 

4500 

211. 

5 

4900 

205. 

(Potato  day). 

6 

5800 

220. 

7 

3300 

184. 

V 

8 

2600 

148. 

After  this  time  the  patient  was  under  observation  at  various  times, 
and  it  was  observed  that  the  tolerance  had  markedly  increased  two 
weeks  after  the  second  irradiation.  Acetone  and  diacetic  acid, 
which  had  been  constantly  present  in  the  urine  to  the  2oth  of  the 
month,  disappeared  thereafter  (ten  days  after  the  first  irradiation). 
Stephan  believes  that  the  stimulation  by  the  roentgen  ray  is  not 
only  a  transient  one,  but  becomes  more  apparent  several  weeks 
after  the  treatment. 

A  number  of  interesting  problems  present  themsehes  in  connec- 
tion with  the  results  that  follow  irradiation  of  the  pancreas.  These 
concern  the  method  of  action,  the  duration  of  the  effect,  the  proper 
dosage,  the  possible  clinical  application  and  the  possibility  of  con- 
nective-tissue stimulation  (fibrosis). 

We  are  of  the  impression  that  the  effect  is  simply  an  illustration 
of  the  old  Arndt-Schulz  observation  that  irritants  which  in  large 
doses  injure  the  cell  will  in  small  doses  induce  functional  stimulation.^ 
The  experiment  illustrated  in  Chart  IJI  shows  this  effect  very 
clearly  in  that  the  dextrose  elimination  on  a  standard  diet  was 
reduced  to  4.6  gm.  per  day  from  a  normal  7.3  gm.  after  a  stimu- 


'  Virchow  had  cxprcs.sed  this  same  idea  many  years  before  when  he  statpiJ  that 
"mild  irritants  bring  about  functional  stimulation,  stronger  ones  act  on  the  nutritive 
acti\-itics,  severe  ones  bring  on  formative  (reproductive)  alterations  and  the  strongest 
irritants  kill."     Virchow's  Arch.,  1858.  14,  24. 
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lating  dose  over  the  pancreatic  area,  and  when  the  roentgen  dose 
was  doubled  (with  celhilar  depression  instead  of  stimulation)  the 
sugar  output  increase  to  14.7  gm.  per  day.  We  believe  the  effect 
is  directly  on  the  pancreatic  tissue  (and  not  merely  to  a  hyperemia) 
because  of  the  duration  of  the  effect. 

Concerning  the  duration  of  the  effect  we  have  as  yet  no  conclusive 
data.  In  most  of  our  animals  the  effect  was  relatively  transient- 
four  or  five  days— with  a  return  of  the  pre-irradiation  level.  In 
the  experiment  showTi  in  Chart  III  the  effect  was  still  apparent 
after  eight  days,  and  in  one  other  animal  the  increased  tolerance 
had  persisted  for  a  month.  Stephan  has  gained  the  impression 
from  his  clinical  cases  that  the  effect  is  not  only  an  immediate  one 
of  short  duration,  but  one  that  is  still  apparent  several  weeks  after 
the  treatment. 

The  proper  dosage  in  animals  and  in  clinical  cases  will  depend 
entirely  on  the  apparatus  available.  When  properly  screened  and 
the  rays  homogenized  our  relatively  low  voltage  apparatus  has  no 
great  penetration,  so  that  we  can  expect  little  effect  on  the  pancreas 
with  any  dose  much  under  the  full  erythema  dose.  In  animal 
experiments  the  conditions  are  more  favorable  in  that  the  pan- 
creatic tissue  lies  nearer  the  surface  and  the  epidermis  is  much  more 
resistant  to  irradiation. 

\Miile  we  would  not  at  the  present  time  suggest  the  clinical  appli- 
cation of  the  method  in  the  diabetic  amenable  to  dietetic  treatment 
until  more  exact  knowledge  is  gained  concerning  the  ultimate  effect 
of  roentgen  stimulation  on  the  pancreatic  tissue,  it  might  perhaps 
be  warranted  to  make  use  of  the  method  in  conditions  of  diabetic 
coma  when  other  methods  of  treatment  have  failed.  But  even  in 
such  conditions  it  should  be  kept  in  mind  that  the  roentgen  stimu- 
lation is  at  times  first  apparent  in  an  augmentation  of  sugar  output 
due  to  the  general  tissue  stimulation  of  the  abdominal  viscera,  an 
effect  which  we  cannot  absolutely  control  because  it  is  in  part  an 
effect  of  secondary  radiation. 

Summary.  From  our  experiments  we  have  drawn  the  following 
conclusions:  In  experimental  pancreatic  deficiency  due  to  partial 
pancreatectomy  roentgen  irradiation  of  the  pancreatic  rest  may  be 
followed  by  (a)  a  transient  increase  in  sugar  output,  then  by  (b) 
an  increase  in  carbohydrate  tolerance.  This  later  may  occur  witliout 
the  preliminary  increase  in  sugar  excretion.  The  increased  tolerance 
may  be  transient  or  may  extend  over  a  period  of  several  weeks  after 
irradiation,  (c)  The  increased  tolerance  is  not  due  to  the  prelimi- 
nary increase  in  sugar  elimination.  When  increased  sugar  elimina- 
tion is  brought  about  by  some  other  irritant  (turpentine  abscesses) 
no  increase  in  carbohydrate  tolerance  is  later  observed,  (d)  The 
effect  on  the  blood  sugar  varies.  Usually  a  temporary  increase  in 
the  blood  sugar  can  be  determined,  followed  by  a  lowering  of  the 
level  that  takes  place  in  from  five  hours  to  several  days  after  the 
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irradiation,  {e)  ^^^len  evidences  of  acidosis  exist  at  the  time  of 
irradiation  they  ma}'  diminish  or  disappear  with  the  improvement 
in  the  sugar  tolerance.  (/)  The  effect  of  irradiation  on  the  pancreas 
is  due  to  direct  stimulation  of  celhilar  metabolic  processes  and  not 
due  solely  to  alterations  primarily  vascular,  {g)  This  stimulation 
is  merely  an  example  of  the  Arndt-Schulz  observation  that  cell 
irritants  in  small  doses  stimulate  metabolic  processes,  {h)  AMien 
the  irradiation  is  used  in  too  large  a  dose,  injiu-y  to  the  pancreatic 
function  is  apparent  in  a  diminution  in  carbohydrate  tolerance. 
{i)  ^Mien  tissues  other  than  those  containing  the  pancreatic  rest 
are  irradiated  no  effect  is  observed  on  the  carbohydrate  tolerance 
other  than  the  primary  augmentation  of  sugar  excretion,  (j)  The 
titer  of  the  seriun  diastases,  which  may  be  altered  by  irradiation 
of  the  liver,  seems  to  be  without  influence  on  the  tolerance. 

Blood  sugar  determinations  were  carried  out  by  Dr.  Kraft,  to 
whom  we  are  under  obligations. 


INFECTIOUS  ARTHRITIS  OF  THE  SPINE* 
By  Sigmund  Epstein,  M.D., 

CHIEF    OF    ORTHOPEDIC  CLINIC,  MOUNT  SINAI  DISPENSARY,   ST.  MARK's  HOSPITAL,  AND 
BRON'X  HOSPITAL,   NEW  YORK. 

Arthritis  of  the  lumbar  spine  traceable  to  infections  is  a  common 
cause  of  low  back  pain.  The  cases  herein  described  are  character- 
ized mostly  by  their  mildness,  by  their  ability  to  walk,  by  the 
involvement  of  the  vertebrae  and  the  perivertebral  tissues,  by  the 
presence  of  lateral  deviation  of  the  spine  and  by  the  absence  of 
sharp,  angular  k^-phoses.  Two  of  the  patients  have  been  previously 
treated  for  sciatica  by  means  of  massage  and  electricity;  epidural 
injections  have  been  done  without  success.  They  all  complained 
of  pain  in  the  sacro-iliac  region,  and  with  striking  frequency,  they 
were  labeled  sacro-iliac  slipping.  The  course  was  self-limited  and 
several  months  was  the  average  time  lost  from  disability. 

It  is  intended  to  omit  any  reference  to  gonorrheal,  s^-philitic  or 
tabetic  spines,  as  well  as  those  of  infancy  and  childhood.  All 
Wassermann  tests  were  negative. 

In  P.  "W.  Nathan's  paper  on  "Polyarthritis  and  Spondylitis," 
published  in  1916,  after  an  account  of  a  series  of  experimental 
streptococcemias  in  dogs,  he  states:  "It  therefore  becomes  neces- 
sary to  classify  the  spondylitides  according  to  the  presence  or 
absence  of  neural  symptoms,  the  mode  of  progression  or  the  involve- 

*  Read  before  the  Orthopedic  Section  of  the  New  York  Academy  of  Medicine, 
November  19,  1920. 
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ment  of  the  ribs  and  joints  of  the  extremities.  Whether  these 
structures  are  involved  or  not  is  simply  an  accident  of  localization 
and  does  not  depend  upon  peculiarities  or  essential  differences  in 
the  etiology  or  the  pathogenesis  of  the  morbid  process.  It  is,  then, 
no  longer  necessary  to  specify  by  name  the  t}q^e  of  the  spondylitis 
(Bechterew,  Striimpell,  Pierre  Marj^,  etc.) ;  these  conditions  are  not 
essentially  different;  they  are  all  simple  variations  in  the  location 
of  some  inflammatory  condition  which,  like  all  inflammatory  con- 
ditions, may  be  acute  or  chronic,  transient  or  progressive,  with  or 
without  permanent  damage  to  the  tissues  involved." 

Traumatic  surgery  of  the  spine  was  an  attractive  field  during 
the  World  War,  and  many  articles  have  appeared  in  the  literature 
of  the  spine  and  spinal  cord.  On  the  non-surgical  affections  of  the 
spine  that  are  so  common  in  civil  life  there  has  evidently  been  less 
material  to  stimulate  description.  While  on  duty  in  army  hospitals 
I  saw  many  instances  of  infectious  arthritis  and  periarthritis,  but 
none  affecting  the  spine.  Traumatic  and  tuberculous  cases  seemed 
to  form  the  greater  part. 

Lance  and  Jaubert,  in  the  Revue  de  chirurgie,  August,  1919, 
mention  the  frequency  with  which  spondylitis  and  perispondylitis 
were  encountered  among  French  soldiers.  Their  ser^•ice  was  in 
the  hospitals  in  the  Maritime  Alps,  to  which  patients  were  sent  for 
heliotherapy,  with  the  diagnosis  of  Pott's  disease  or  the  infectious 
arthritides  of  the  spine  complicating  pulmonary  tul^erculosis.  They 
describe  eighteen  cases,  dividing  themselves  into  two  groups:  (a) 
Four  cases  of  spondj-litis  of  infectious  origin,  definitely  determined 
(that  is,  staphylococci,  streptococci,  Eberth's  and  paratyphoid 
bacilli),  were  found;  (b)  fourteen  cases  of  perivertebral  lesions  in 
which  the  etiology  is  debatable  and  in  which  purely  bone  lesions 
do  not  appear  except  in  a  few  instances.  This  group  embraces 
many  polyarticular  cases  with  stiff'  spines,  mostly  with  bow-backs 
—the  von  Bechterew  type. 

Case  1  was  an  army  colonel,  aged  fifty-three  years,  wliose  thigh 
liad  been  amputated  two  months  before  for  staphylococcus  infec- 
tion; he  later  suffered  from  an  ischiorectal  abscess,  also  staphylo- 
coccal, following  which  he  developed  a  painful  gibbus.  Roentgen 
ray  disclosed  destruction  of  the  bodies  of  the  eighth  and  ninth 
dorsal  vertebra%  disa])pearance  of  the  intervertebral  disk,  and 
fusion  of  the  two  l)0(lies. 

Case  2  of  their  series  was  a  colonial  soldier,  aged  twenty-eight 
years,  in  hospital  for  otitis  purulenta,  bronchitis,  ojihthalmia  and 
Jibscess  of  the  knee.  Streptococci  were  recovered.  Three  weeks 
later  he  had  symi)toTns  of  I'ott's  disease*;  he  suiVered  from  extreme 
sensitiveness  and  excruciating  lumbar  jiain  for  five  months.  Koent- 
gen  ray  then  demonstrated  diminution  in  height  of  the  fourth  and 
fifth  lumbiirs,  effacing  of  the  intervertebral  spncv  and  squashing 
of  the  right  half  of  the  body  of  the  fourth  lumbar.     On  the  right 
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border  of  the  two  affected  vertebrie  are  noted  new  periosteal  forma- 
tions (deposits)  well  marked,  especially  aromid  the  transverse 
processes,  which  were  treated  by  means  of  the  plaster  corset. 

Case  3,  a  soldier,  aged  thirty  years,  old  otitis  media  purulenta, 
had  tx-phoid  fever  in  September,  1916;  defervescing  on  October  20, 
when  he  developed  a  backache,  rigidity  of  the  back  and  paresis  of 
the  lower  extremities.  Coincident  recurrence  of  the  otitis.  Lum- 
bar puncture  yielded  clear  fluid  and  gave  momentary  relief.  In 
December,  roentgen-ray  showed  a  collapse  of  the  second  and  third 
lumbar  vertebrae,  one  upon  the  other.  Plaster  jacket  applied.  In 
February,  rigidity  of  the  entire  column  was  noted,  with  pain  on 
attempted  movement.  By  October,  1917,  the  first  lumbar  inter- 
vertebral disk  was  half  destroyed  and  the  second  and  third  bodies 
completely  fused.  There  was  some  destruction  of  the  second  disk. 
The  two  vertebrae  have  the  characteristic  form  of  the  toy  "  diabolo  " 
{i.  e.,  reel-shaped  or  spool-shaped)  of  perispondylitis.  The  fifth 
lumbar  appears  collapsed  and  shortened,  with  the  disk  one-half 
destroyed  and  the  other  half  ossified. 

Case  4  was  a  farmer.  After  paratyphoid  a  positive  blood  culture 
was  made  February  3,  1915.  In  April,  there  was  severe,  sudden 
sacrolumbar  pain,  with  fever.  He  was  disabled  for  two  months. 
A  lateral  lumbar  deviation  was  noticed.  In  January,  1916,  there 
was  a  small  gibbus  and  total  lumbar  deviation.  In  March,  the 
radiograph  revealed  collapsed  and  fused  fourth  lumbars,  especially 
on  the  right  half  of  each;  the  intervertebral  disk  between  them 
has  disappeared  and  a  large  mass  of  perivertebral  ossification  is 
seen  at  this  level  at  the  right  and  around  the  base  of  the  spinous 
process.  Two  excrescences  from  ligamentous  ossification  were  noted. 
He  was  discharged  in  May,  1916,  decidedly  improved. 

The  region  of  the  back  between  the  tenth  dorsal  level  and  the 
trochanters  furnishes  as  much  food  for  clinical  study  as  the  romantic 
area  of  the  right  upper  quadrant  of  the  abdomen.  Heavy  muscles 
cover  the  spine,  rendering  it  difficult  to  palpate.  These  same 
muscles  cause  profound  changes  in  symmetry  of  the  entire  trunk 
when  their  function  is  directly  or  indirectly  impaired.  The  bony 
structures  are  complex  in  their  arrangement  and  in  close  proximity 
to  important  nerve  trunks,  whose  irritation,  in  the  presence  of 
joint  disease,  may  have  far-reaching  effects.  As  a  result  of  the 
obscurity  of  some  of  these  lesions  we  behold  queer  diagnoses  and 
questionable  healing  cults. 

Fancoast^  says:  "Lumbar  spines  are  easiest  to  view  in  antero- 
posterior plates.  The  bodies  are  so  large  in  comparison  with  the 
other  portions  of  these  vertebrse,  the  shadows  of  which  are  less 
confusing  than  in  the  cervical  and  dorsal  spine.  The  inter\ertebral 
spaces  are  wide,  and  with  the  transparent' disks  permit  a  fairly 

^  Frazier's  Surgery  of  the  Spine. 
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clear  view  of  the  laminae,  which  project  downward  between  the 
bodies.  Likewise  the  intervertebral  joints  are  frequently  on  a 
level  with  the  disks,  and  as  the  articular  surfaces  are  nearly  in  an 
antero-posterior  plane  the  entire  joint  line  is  usually  visible.  These 
joints  can  be  more  adequately  studied  in  this  region  than  elsewhere, 
and  slight  displacement  and  the  lesions  of  chronic  arthritis  can 
frequently  be  detected." 

Any  lumbar  deviation  in  a  patient  who  suffered  from  pain  along 
the  course  of  his  sciatic  nerve  has  been  calleti  sciatic  scoliosis. 
Homologous  and  heterologous  are  adjectives,  referring  to  whether 
the  patient  turns  from  or  toward  the  painful  extremity.  The 
muscles  concerned  in  the  distorting  process  are  supposed  to  be  the 
flexors  of  the  hip.  and  the  lumbar  muscles,  especially  the  powerful 
quadrati.  What  interests  us  here  is  the  presence  of  bone  or  joint 
affections  in  the  spinal  column  in  a  large  number  of  adults  who 
have  the  same  deformity  and  the  same  symptoms.  Cases  of  low- 
back  pain,  in  which  a  lateral  centering  of  the  spine  occurs  and  in 
which  careful  radiography  demonstra.tes  lesions  here  described, 
should  not  be  classed  under  the  caption  of  the  idiopathic  scolioses 
of  adults. 

A  definite  list  is  due  to  osseous  thickening  and  muscular  spasm 
when  we  exclude  evanescent  cases  of  lumbago.  It  can  be  directly 
translated  in  terms  of  inflammatory  exudates,  adhesions,  absorp- 
tion of  cartilages,  destruction  of  bony  tissue,  deposits,  excrescences 
and  ankylosis.  The  process  in  acute  severe  cases  is  one  of  rapid 
softening  of  a  vertebral  lip,  contraction  or  shortening  of  a  meniscus, 
soon  eventuating  in  a  rounded  lumbar  kyphosis.  Softening  and 
destruction  of  one-half  of  the  upper  margin  of  the  last  lumbar  will 
most  readily  produce  lateral  deviation  of  the  trunk.  These  changes 
may  occur  before  they  are  recognizable  in  a  roentgen-ray  plate. 
A  kyphoscoliosis  coming  on  in  the  short  space  of  a  few  weeks 
appears  to  be  much  more  of  a  complicated  mechanical  process.  It 
can  be  explained  by  a  massive  softening,  destruction  involving  the 
lateral  articulating  processes,  following  b}^  a  partial  sliding  of  an 
entire  vertebral  body  to  one  side.  The  usual  phenomena  of  arthritis 
ankylotica  follow  and  the  organization  of  ligaments  results  in 
calcified  bands  of  spondylitis  deformans. 

A  distinct  limp  from  psoas  irritation  disappeared  in  all  the  cases 
under  observation  for  a  sufficient  length  of  time.  A  persisting 
contraction  usually  means  a  polyarthritis  with  hip  involvement, 
which  has  been  omitted  in  this  communication. 

The  deformity  has  diminished  under  treatment,  as  is  the  rule 
in  mild  cases  of  spinal  osteo-arthritis.  Tlie  alignment  returns 
unless  the  vertebrae  have  assumed  a  rotary  lateral  deformity,  as  in 
one  of  my  cases.  A  small  degree  of  bony  adhesion,  say  between 
two  or  three  vertebrR\  is  easily  compensated  for  in  other  sectors 
of  the  spine,  so  motion  can  be  practically  free  and  stature  return 
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to  the  vertical.  Recovery  takes  place  with  l)ut  little  impairment 
of  function.  Ankylosis  of  bodies,  the  ideal  process  of  resolution 
in  inflammatory  spinal  disease,  is  "a.  consummation  more  devoutly 
to  be  wished"  than  an  orthopedic  operation  designed  to  splint  the 
spinous  processes. 

Infectious  Arthritis  of  the  Spine  in  Adolescents.  How  many  of 
our  "star"  cases  of  a  decade  ago  who  recovered  from  hip  disease 
with  perfect  function  have  proved,  in  these  days  of  the  roentgen 
ray,  to  have  been  more  or  less  typical  instances  of  Perthes's  disease? 
We  encounter  occasionally  adolescents  with  backache,  with  a  slight 
projection  of  one  or  more  vertebral  spines,  giving  a  history  of  mild 
onset  and  more  or  less  tranquil  course.  When  they  occur  in  sub- 
jects who  are  large  and  vigorous  the  abnormal  projection  is  more 
noticeable.  I  have  seen  two  girls  of  fifteen  years,  one  of  them 
almost  six  feet  tall,  whom  I  treated  for  lumbar  spinal  disease;  they 
both  recovered  in  a  year,  but  neither  pain  nor  muscular  spasm  nor 
recurrence  of  symptoms  have  appeared  for  eight  years.  An  insig- 
nificant kyphosis  and  a  slightly  restricted  range  of  side  bending 
are  the  only  sequelae  of  these  two  lesions.  Will  a  further  study 
of  these  cases  by  the  roentgen-ray  indicate  a  mild  or  "quiet"  spinal 
disease,  an  infectious  osteochondritis  juvenilis?  It  will  be  remem- 
bered that  in  the  ossification  of  each  vertebra  a  thin,  flat,  circular 
epiphyseal  plate  of  bone  is  formed  in  the  layer  of  cartilage  on  the 
upper  and  under  surfaces  of  the  body.  The  age  at  which  this 
occurs  is  twentj-one  years  and  the  upper  plate  is  thicker  than  the 
lower;  all  ossific  centers  become  joined  and  the  bone  is  completely 
ossified  between  the  twenty-fifth  and  the  thirtieth  year  of  life. 
The  probability  occurs  that  we  may  be  able  to  demonstrate  lesions 
in  this  circular  plate  analogous  to  the  trophopathies  of  osteo- 
chondritis. 

Treatment.  The  treatment  of  infectious  arthritis  of  the  spine 
is  essentially  mechanical.  A  plaster  jacket  and  rest  in  bed  are 
necessary  to  control  symptoms  during  the  acutely  painful  stage. 
To  prevent  deformity  in  certain  cases  a  Bradford  frame  may  be 
used.  W'ithout  immobilization  there  is  always  a  possibility  of 
extension  of  the  process.  Braces  are  indicated  for  a  more  or  less 
prolonged  period  to  control  recurrences.  A  few  of  my  patients 
are  more  comfortable  in  jackets  applied  while  reclining  on  a  sacral 
support.  This  can  be  explained  by  an  induction  of  the  normal 
lumbar  curve  with  a  coincident  separation  of  the  anterior  lips  of 
the  inflamed  vertebrae.  One  objection  to  the  jacket  spica  in  women 
seems  to  be  the  present  shortage  of  household  servants.  This 
difficulty  may  be  met  by  periods  of  rest  in  bed,  alternating  with 
short  periods  of  immobilization  in  light  spicas.  Full-length  jackets 
extending  to  the  trochanters  or  including  a  few  inches  of  thigh  on 
the  painful  side  are  most  comforting. 

The  portals  of  entry  of  these  infectious  arthritides  of  the  spine 
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have  painstakingly  been  looked  after.  Two  years  ago  all  our 
cases  were  subjected  to  rigid  scrutiny  so  fashionable  at  the  time. 
No  single  case  of  mine  of  infectious  arthritis  of  the  spine  has  been 
cured  by  the  extraction  of  teeth  or  the  removal  of  bridges.  Nothing 
herein  should  be  construed,  however,  that  my  patients  suffering 
from  backache  have  not  been  relieved  by  oral  and  throat  hygiene 
by  removal  of  the  pelvic  or  osteomyelitic  foci,  etc. 

The  metastatic  spinal  infections,  such  as  typhoid,  uterine  infec- 
tions, some  staphylococcemias,  etc.,  are  essential  sequelae  of  satura- 
tion of  the  blood,  with  virulent  bacteria  in  great  numbers.  The 
course,  being  limited  by  this  period  of  virulence,  is  usually  of  short 
duration;  therefore  an  operation  to  fix  any  portion  of  such  a  spine 
is  not  indicated. 

Light  braces  of  various  types,  or  the  Knight  spinal  brace,  have 
been  used  during  convalescence.  The  question  of  massage  is  to 
be  decided  by  signs  and  symptoms.  In  the  acute  stages  it  is  con- 
traindicated ;  in  convalescence  it  occasionally  gives  relief.  The 
best  authorities  are  not  in  favor  of  it.  Most  of  my  patients  are 
comfortable  without  local  stimulation  by  friction,  but  the  cautery, 
hot  baths,  heat— in  fact,  in  any  form  that  requires  no  movement 
of  the  spine— is  the  source  of  much  satisfaction.  Violent  twistings, 
pushings,  kneadings  and  so-called  adjustments  are  manifestly 
harmful;  they  are  followed  by  tearing  of  adhesions  and  loosening 
of  benign  excrescences  from  the  edges  of  vertebral  bodies.  For 
the  same  reasons  spa  treatments,  so  popular  in  Europe,  are  also 
contraindicated.  The  French  authors  speak  very  highly  of  helio- 
therapy. 

Case  1.— Staphylococcus  Ostitis  of  the  dorso-lumbar  Spine.  A 
Russian  woman,  aged  thirty-eight  years,  was  seen  in  February, 
1916.  She  had  been  delivered,  with  the  aid  of  instruments,  five 
months  before.  The  puerperal  discharges  tw^o  weeks  later  became 
hemorrhagic  and  there  was  dangerous  exsanguination.  She  was 
removed  to  the  hospital  and  remained  there  for  seven  weeks.  The 
diagnosis  was  blood-poison;  her  temperature  rose  frequently  to 
106°,  and  there  were  chills.  On  the  tw^enty-first  day  she  was 
seized  with  severe  pains  in  the  back,  later  in  the  thigh  and  leg. 
Temperature  subsided  gradually.  Pain  has  kept  her  in  bed  ever 
since  her  discharge  from  the  hospital.  Many  times  a  day  she 
complains  of  severe  attacks  of  grinding  in  the  right  sacro-iliac 
region,  the  right  thigh  and  leg.  Great  difficulty  was  experienced 
in  turning  the  patient  in  bed  for  spinal  examination.  A  rounded 
kyphosis  at  the  twelfth  dorsal  and  first  lunii)nr  \ertebra\  witii 
extreme  tenderness  to  either  side,  over  tiie  lateral  masses,  was 
easily  made  out.  There  was  considerable  nuiscular  s])asm,  but  no 
thickening  nor  abscess.  The  patellar  cloinis  that  was  elicited  on 
both  sides  was  most  marked  on  tlie  right.     The  knee-jerks  were 
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exaggerated,  as  was  the  Achilles  jerk  on  both  sides.  Ankle-clonus 
was  present.  Temperature  and  pulse  were  normal.  A  brace  was 
fitted  to  support  the  weakened  spine  and  the  patient  was  very 
definitely  improved  in  a  week.  Diminished  cramps  in  the  legs 
and  almost  no  backache. 

Case  U.— Arthritis  of  the  Lumbar  Spine;  Lateral  Deviation.  A 
man,  aged  thirty-eight  years,  sent  by  the  neurological  service 
(Mount  Sinai)  for  pain  localized  over  the  sacro-iliac  joint  ("  sacro- 
iliac case").     Local  tenderness  over  the  same  region,  but  con- 


FiG.   1.  Case  II. — Arthritis  infectious  lumbar  spine. 

siderable  spasm  of  the  spinal  muscles;  the  roentgen  ray  detects 
the  lesion  to  be  in  the  third  and  fourth  lumbar  bodies,  with  lipping 
of  the  edges.  Three  years  before  he  had  been  in  bed  for  a  week 
and  unable  to  work  for  three  months  on  account  of  a  right  sciatic 
neuritis;  three  perineural  injections  were  then  given.  Patient 
remained  well.  Three  months  before  coming  under  my  observa- 
tion the  symptoms  returned  and  were  treated  by  means  of  a  sacro- 
iliac belt.  This  did  not  prevent  the  gradual  increase  of  a 
well-marked  list  of  his  spine  to  the  left.  The  pain  gradually 
increased  also  and  was  successfully  controlled  by  means  of  a  jacket 
applied  with  the  aid  of  a  hip  rest,  extending  half-way  to  the  knee. 
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Case  III.— Infectious  Arthritis  of  the  Lumbar  Spine;  Lateral 
Deviation.  A  department  manager,  aged  forty-one  years,  a  man 
of  very  nervous  makeup,  was  seen  for  a  severe  sacral  backache.  He 
had  had  a  slight  low-back  pain  six  years  before.  This  illness  com- 
menced after  a  game  of  tennis  four  weeks  previously.  His  pain 
radiated  into  the  buttocks  and  into  the  lumbar  region,  and  was 
agonizing  on  turning  over  in  bed.  Bowels,  urine,  blood  and  blood- 
pressure  were  normal.  He  had  bilateral  weak-foot  and  marked 
tenderness  over  the  right  sacro-iliac  joint.  He  was  kept  in  bed 
and  his  lower  back  was  immobilized  in  plaster.  Five  weeks  later 
the  examination  showed  marked  stiffness  in  the  lower  lumbar 
region  and  very  definite  muscular  spasm.  He  had  developed  a 
distinct  list  to  the  left.  The  roentgen-ray  then  demonstrated  that 
the  last  lumbar  vertebra  was  decidedly  sclerosed;  its  shadow 
increased  in  density  and  its  lateral  edges  roughened  and  thickened. 
It  was  decided  that  he  was  suffering  from  an  arthritis  that  had 
begun  six  years  ago.  A  Knight  brace  was  applied,  not  without 
some  difficulty,  on  account  of  the  list  of  the  trunk  to  the  left  side. 
This  lateral  deformity  decreased  in  a  month,  and  in  two  months 
the  patient  was  walking  erect  and  able  to  do  part  of  his  work. 
There  was  little  pain,  the  lumbar  region  was  flat  and  very  slight 
limitation  of  h;\T)erextension  of  the  hips,  previously  free.  The 
cautery  and  continuous  wearing  of  the  brace  resulted  in  his  return 
to  full  duty  at  his  desk  in  another  month. 

Case  TV .—Osteo-arthritis  of  the  Lumbar  Spine;  Sequel  of  an  Acute 
Infectious  Arthritis.  Postman,  aged  fifty-five  years,  complained  of 
many  attacks  of  lumbago  lasting  a  few  days.  In  1914  he  had  an 
acute  sciatica,  for  which  a  perineural  injection  was  given  by  a 
surgeon.  This  gave  no  relief  and  a  month  later  the  pain  became 
so  severe  that  he  took  to  bed.  The  pain  was  constant  and  darting 
in  the  left  hip,  the  sacro-iliac  region  and  down  the  course  of  the 
left  sciatic  nerve.  I  saw  him  in  consultation  in  February,  1915, 
and  found  besides  the  usual  tender  sciatic  points  an  absolute  rigid- 
ity of  the  lumbo-sacral  joint.  There  was  a  very  marked  degree  of 
spasm  of  the  lumbar  muscles;  hyperextension  of  the  hip  was  painful 
and  limited  by  muscular  contraction.  The  other  hip  moticnis  were 
perfectly  free.  A  roentgon-ray  plate  showed  that  the  last  lumbar 
vertebra  was  atrophic  and  its  upper  edge  had  a  moth-eaten  apjiear- 
ance  on  the  left  half.  A  plaster  spica  was  applied  March  14, 
1915,  and  his  pain  disappeared  in  a  few  days.  He  had  required 
morphine  and  codeine  for  six  weeks  before  that  to  control  severe 
paroxysms.  None  has  been  administeretl  since.  He  gained  in 
weight  rapidly.  In  June,  1915,  a  Knight  spinal  brace  was  applied. 
Spasm  had  disappeared;  no  pain.  He  walks  sixteen  miles  a  day. 
In  October  he  presented  a  stiffness  and  a  lumbar  fhitteuing  of  the 
normal  lordotic  curve  as  the  only  signs  of  his  j)r(>\  ious  iUness.     Two 
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years  later  a  slight  recurrence  of  pain  in  the  left  buttock  was 
controlled  by  two  weeks'  rest  in  bed. 

Case  V.— Sam  P.,  aged  forty-one  years.  He  denies  venereal 
infection.  Two  years  before  coming  under  observation  (in  1916) 
he  was  confined  to  bed  for  two  months  by  a  vicious  attack  of 
sciatica.  He  received  four  epidural  injections  and  the  trouble  in 
the  right  thigh  disappeared.  His  complaint  at  that  time  was  of 
a  tearing,  burning  pain  in  the  right  thigh  and  knee  down  to  the 
back  of  the  ankle.     There  was,  he  said,  a  good  deal  of  backache, 


Fig. 


^ase  V. 


but  he  was  certain  that  no  deformity  of  his  back  existed,  'i'hc 
present  illness  began  five  weeks  ago  with  the  same  symptoms,  with 
the  exception  of  the  pain  in  the  leg.  In  the  first  week  the  patient 
(while  under  treatment  in  another  hospital)  noticed  that  he  became 
gradually  crooked  and  that  his  body  seemed  to  j)()int  to  the  left. 
Liniments  and  internal  medication  left  him  unimproved  and  he 
applied  for  treatment  at  the  orthopedic  department  of  the  Mount 
Sinai  Dispensary.  He  presented  a  marked  lumbar  deviation  to  the 
left,  the  spine  seeming  to  center  to  that  side;  it  was  decidedly  flat 
where  the  normal  hollow  should  be.  In  every  direction  that  motion 
was  attempted  the  lumbar  muscles  stood  out  sharply  in  contraction. 
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There  was  no  temperature.  His  chief  complaint  was  inability  to 
walk  without  pain.  Roentgen-ray  findings:  Marked  rotation  of 
the  lumbar  vertebrae,  especially  the  second,  the  spinous  process  of 
which  is  turned  to  the  left.  The  last  three  lumbar  vertebrae  show 
lipping  of  their  articular  margins.  A  plaster-of-Paris  jacket  wath 
a  small  circlet  around  the  thigh  afforded  great  relief  at  once  (Janu- 
ary 3,  1918).  He  reported  once  a  week  until  February  28,  when 
the  jacket  was  changed  for  a  shorter  one.  He  still  presented  a 
well-marked  torsion  to  the  left.  There  was  definite  resistance  to 
right  side  bending.  Flexion  and  extension  were  comparatively 
free.  The  lumbar  spines  were  rotated  so  that  the  left  lateral 
masses  were  a  little  easier  to  palpate  than  the  right.  No  kyphosis 
could  be  detected,  but  the  spinous  processes  seemed  unusually  close 
to  one  another.  No  pain ;  very  little  tenderness  except  on  vigorous 
percussion.  We  have  reason  to  believe  that  this  patient  remained 
well. 


FiQ.  3.— Case  VI. 


Case  \  I.  — Joe  E.,  a  cabinctniakcr.  aged  tliirty-Hve  years. 
\  eiiereal  infection  denitMJ.  l^lcxcii  months  ago  ho  oxpectorated  a 
little  blood;  the  sj)utuni  and  ])ulnionary  examination  were  nega- 
tive. Nine  months  ago  he  had  an  attack  of  lumbago,  annoying 
but  not  disabling,  for  three  days.  Four  months  ago  he  had  a 
sudden  (^nset  of  severe  jiain  in  the  right  buttock,  right  groin,  soon 
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exteiKliiifj  throughout  the  course  of  the  right  sciatic  uerve  and 
the  huuhar  region.  He  was  treated  for  sciatica,  and  massage  and 
electricity  were  given,  Ukewise  a  generous  amount  of  medicine  and 
mau^'  baths.  After  ten  weeks  of  suffering  he  appHed  for  treatment 
at  the  Mount  Sinai  Dispensary;  he  then  complained  of  pain  in  the 
right  gluteal  region  and  in  the  sacrum.  A  well-marked  list  to  the 
spine  was  noticeable,  muscular  spasm  was  decided  and  clinically 
he  presented  the  signs  of  a  luml)ar  spondylarthritis.  A  short  time 
after  applying  a  jacket  with  a  thigh  ring  all  symptoms  were  com- 
pletely relieved.  Five  weeks  later  the  jacket  was  removed  tempo- 
rarily for  the  purpose  of  taking  a  roentgenogram  and  his  trouble 
returned  in  a  mild  form.  The  spine  straightened  appreciably. 
Another  jacket  was  applied,  with  complete  relief.  The  patient 
had  lost  seven  pounds,  presented  a  flattening  of  the  lumbar  curve, 
and  a  left  dorsal  and  a  right  lumbar  deviation.  There  was  marked 
spasm  of  the  lumbar  spinal  musculature.  The  motions  of  the 
lumbar  sector  of  the  spine  were  nil  and  the  first  of  these  vertebrae 
were  very  tender  over  their  spinous  processes.  Knee-jerks  w^ere 
lively;  no  ankle-clonus;  no  Babinsky;  no  evidence  of  psoas  irrita- 
tion. Diagnosis:  Lumbo-sacral  arthritis  with  spinal  deviation. 
Roentgen-ray  findings:  A  slight  flattening  out  as  well  as  a  slight 
lipphig  of  the  surfaces  of  the  bodies  of  the  last  two  vertebra?.  He 
has  never  been  sick  since  and  has  worked  steadily  (April,  1921). 


OBSTRUCTION  OF  THE    SUPERIOR  VENA    CAVA  BY  PRIMARY 
CARCINOMA  OF  THE  LUNG. 

By  Harold  W.  Dana,  M.D.,  F.A.C.P., 


PATHOLOGICAL  REPORT 
Bv  RusTiN  McIntosh,  M.D., 

NEW    YORK. 

In  the  years  since  a  case  of  obstruction  of  the  superior  cava  svas 
first  reported  by  Corvisart,  in  1800,  there  have  been  recorded  '.]()() 
cases  of  this  condition,  although  many  of  the  reports  do  not  permit 
of  a  definite  conclusion  as  to  the  primary  etiology. 

First  collected  by  Oulmont^  in  1856,  Fischer^  in  1901  tabulated 
253  cases,  to  which  list  Hume  added  12  cases  from  the  literature, 
in  Osier's''  report  of  2  cases  of  his  own  in  1903.    The  remaining  17 

1  Soc  med.  d'observation,  1856,  t.  3,  463. 
*  Inaug.  Dissertation,  Halle,  a.  S.,  1904. 
»  Bull.  Johns  Hopkins  Hosp.,  190.3,  14,  169. 
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cases  ill  Hume's  collection,  which  comprises  29  in  all,  had  been 
noted  in  Fischer  s  list.  Rauth*  includes  all  of  these,  except  Fischer's 
own  case,  in  his  tabulation  of  277  cases  in  1911,  but  as  1  of  Rauth's 
cases  had  been  reported  twice  the  list  then  stood  at  277  cases. 
In  the  past  ten  years  more  or  less  satisfactory  evidence  of  the  etio- 
logical factor  has  been  obtained  in  23  other  cases  of  obstruction 
of  the  superior  cava,  reported  b}'  seventeen  authors. 

In  the  series  noted,  Fischer  was  able,  out  of  20  cases  described 
as  being  due  to  primary  carcinoma  of  the  lung,  to  find  definite 
proof,  through  reports  of  the  microscopic  findings,  of  caval  obstruc- 
tion due  to  primary  carcinoma  of  the  lung  in  only  4  of  the  20  cases. 
He  also  verified  13  reports  of  cava  obstructed  by  primary  car- 
cinoma of  the  bronchi  and  added  1  case  of  his  own.  All  but  2  of  these 
cases  involved  the  right  lung  or  the  right  bronchus.  Fischer's 
own  case  involved  both  primary  bronchi,  the  process  being  more 
extensive  in  the  left  bronchus.  Which  particular  case  report  from 
the  literature  was  accepted  by  Fischer  as  one  of  caAal  obstruction 
due  to  carcinoma  primary  in  the  left  lung  I  have  not  been  able 
to  identify  from  the  252  references  that  Fischer  gives.  Rauth  added 
to  these  figures  2  cases  of  his  own  of  obstruction  of  the  cava  as  the 
result  of  primary  carcinoma  of  the  lung,  and  a  case  of  "cancer" 
of  the  limg  is  included  in  Hume's  collection.  This  case  reported 
by  Barth,^  in  1853,  while  listed  by  Hume  as  due  to  primary  car- 
cinoma of  the  lung,  was  described  by  Barth  as  probably  primary  in 
the  kidneys,  and  while  called  by  Barth  cancer,  was  more  probably 
a  sarcoma  or  an  adrenal  tumor.  The  "cancerous  masses"  involved 
both  lungs  in  this  case,  especially  the  left.  This  case  can  be  omitted 
as  not  being  one  of  primary  carcinoma  of  the  lungs  from  the  original 
record.  Rauth's  2  cases  were  both  due  to  carcinoma  of  the  right 
lung.  \ 

We  have  here,  then,  reports  of  the  interference  with  the  circula- 
tion in  the  superior  cava  by  "primary  carcinoma"  of  the  lung  in 
23  instances,  verified  as  carcinoma  in  only  6  of  these  23;  by  car- 
cinoma primary  in  the  bronchi  in  14  observations.  In  only  2  of 
these  37  was  the  seat  of  the  malignant  process  in  the  left  lung  or 
l)ronchus.  This  is  an  interesting  fact  which  cannot  be  a  mere  coin- 
cidence. 

Rauth  gives  as  his  oj)inion  that  this  may  be  due  to  the  right 
bronchus  being  the  wider  and  straighter,  the  right  lung  being  thus 
more  exposed  to  injury  than  the  left. 

Another  explanation,  it  seems  to  me,  may  be  in  the  anatomical 
relation  between  the  cava  and  the  right  lung.  Certainly,  neoplasm 
of  the  left  lung  is  not  so  imcommon  as  these  figures  would  seem  to 
indicate.  While  it  is  u  rare  condition  it  so  happens  that  I  have 
seen  2   cases  of  malignant   involvement   of   the   left   lung  within 

*  InniiK'  nisscrtation,  Univ.  zu  CJiossen,  Hormi-LeipziK,  Roh't.  Nnsko,  1911. 
'  Hull.  <lc  la  sor.  anatoni.  <lo  Paris,  IM-i,  28,  4. 
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the  past  two  months,  in  neither  of  which  was  there  any  interference 
with  the  cava.  It  is  my  opinion  that  neoplasm  of  the  left  pleural 
contents  usually  causes  death  of  the  patient  from  cachexia,  from 
toxemia  affecting  the  heart,  from  gross  interference  with  the  action 
of  the  heart  or  with  respiration  before  the  tumor  mass  has  reached 
the  situation  of  the  superior  cava;  that,  on  the  other  hand,  tumors 
of  whatever  nature  involving  the  right  lung  or  bronchus,  or  the 
anterior  mediastinum,  primarily  will  soon  upset  the  circulation  in 
the  great  veins.  In  support  of  this  theory  is  the  statement  of 
Fischer  that  most  malignant  tumors  produce  caval  obstruction  not 
merely  by  compression  but  usually  by  an  actual  in\asion  of  the 
vein.  Out  of  the  18  cases  to  be  certainly  identified  as  primary 
carcinoma  of  the  lung  or  the  bronchus,  Fischer  found  an  invasion 
of  the  wall  of  the  cava  by  the  tumor  in  10  instances. 

The  case  here  reported  was  one  in  which  the  obstruction  of  the 
caval  flow  was  recognized  early  and  in  which  autopsy  showed  that 
the  obstruction  was  due  to  a  malignant  adenoma  apparently  taking 
its  origin  from  the  bronchioles  and  involving  primarily  the  left  lung. 

Clinically,  what  impressed  me  most  in  this  case  was  the  absence 
of  edema  of  the  patient's  body  below  the  waist.  In  spite  of  puffy 
face,  neck  and  chest  there  was  no  ascites  demonstrable  and  his  legs 
were  thin.  This  discrepancy  between  the  upper  and  the  lower 
halves  of  the  body  has  apparently  surprised  man\'  other  observers. 
Comby,®  Favre,^  Achard*  and  Haumeder'-*  all  express  their  astonish- 
ment over  this  feature  of  the  disease. 

It  is  of  interest  to  note  that  the  three  reports  by  Comby  represent 
only  one  patient  who  survived  more  than  fifteen  years  after  his  cava 
became  obliterated  and  who  died  of  general  paresis. 

Checking  the  physical  findings  during  life  with  the  autopsy  proto- 
col is  always  instructive.  Some  things  that  we  found  of  interest 
were : 

1.  That  my  note  on  December  23  for  absolute  heart  dulness  cor- 
responds quite  closely  with  the  situation  of  the  tumor  mass. 

2.  That  the  situation  in  which  I  heard  the  heart  sounds  best, 
on  the  same  date  (fifth  right  space  near  the  right  nipple),  does 
not  correspond  at  all  with  the  position  of  the  heart,  which  was 
pushed  downward,  backward  and  to  the  left. 

3.  That  the  presence  of  fluid  in  the  left  pleural  cavity  did  not 
interfere  with  the  signs  of  consolidation  of  the  left  lung. 

4.  That  the  signs  of  consolidation  were  about  equally  marked 
over  both  lobes  on  the  left,  probably  from  compression  of  the  more 
or  less  normal  lower  lobe  by  the  tumor. 

•  Bull,  et  mem.  de  la  soc.  med.  dcs  Hep.  de  Paris,  Januarj'  8,  1892:  .Journal 
cited  December  15.  1893;  Vigouroux  et  Collet,  journal  cited,  1906,  23,  3e  s.,  137. 

'  Rev.  med.  de  la  Suisse  Rom.,  Geneve,  1918,  38,  97. 

*  Bull,  et  mem.  de  la  soc.  med.  des  Hop.  de  Paris,  1896,  p.  717. 
»  Wiener  med.  Wchnschr.,  1919,  69,  1622. 
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In  the  following  clinical  report  the  notes  initialed  "O'H."  repre- 
sent the  findings  of  the  house  physician,  Dr.  O'Hara. 

We  wish  to  express  our  indebtedness  to  Dr.  F.  B.  ^Nlallory  for  the 
preparation  of  the  photomicrographs  and  for  his  confirmation  of 
the  microscopic  diagnosis  here  set  forth,  thereby  adding  much^to 
the  value  of  this  paper. 


Fici.    1. — Showing  edema  of  the  face  and  the  neck,  also  dilatation  of  the  veins  of  the 
trunk  and  the  right  arm. 


Clinical  History.  P.  B.,  aged  twenty-nine  years,  white;  single. 
Birthplace,  Germany.    Admitted  December  21,  1919. 

('hirf  Complaini:     Shortness  of  breath. 

Fniiiihj  Ilifitory:  FatluT  lixing  and  well  in  (nTmany ;  mother  died 
of  heart  disease;  two  brothers  and  one  sister  living  and  well  in 
Germany.    No  family  disease  known. 

Past  History:  Up  to  twenty-one  years  of  age  he  had  been  in  A'ery 
good  health,  with  the  exception  of  occsisional  "stomach  trouble," 
which  was  always  relieved  by  taking  sodium  bicarbonate.  At  the 
age  of  twenty-one  he  had  scarlet  fever  and  diphtheria  simultaneously. 
Since  then  he  has  been  in  good  health  up  to  the  present  illness.  No 
operations. 

Head:  No  headaches;  no  dizziness.  Eyes,  ears,  nose  and  tiiroat 
negative. 

Cardio-respiratory:  .Xo  dyspnea;  no  palpitation;  no  cdcuui;  no 
cough  except  short  colds  in  winter  season;  no  pains, 
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Gastro-intestinal:  Appetite  good;  bowels  irregular  at  times; 
several  attacks  of  indigestion.  Had  piles  fourteen  years  ago,  which 
disappeared  and  now  ai)pear  with  the  present  illness.  Some  pain 
with  attacks  of  indigestion  and  regurgitation  of  sour  material,     j^.^ 

Genito-urinary:  Denies  venereal;  no  nocturia;  no  polyuria;  no 
dysuria;  no  burning  micturition. 

Neuro-mnscidar:     No  shooting  pains;  no  ataxia;  sound  sleeper. 

Extremities:    Xo  lameness;  no  edema  up  to  the  present  illness. 

Habits:  Drank  beer  very  moderately  up  to  four  years  ago.  No 
other  alcoholic  beverages.  Smokes  two  or  three  cigars  daily  and 
very  occasionally  a  cigarette.    No  drugs, 

Occuimtion:     Cook. 

Present  Illness:  Felt  well  until  October  20,  1919,  when  he  began 
to  feel  a  little  weak,  but  continued  to  work.  The  following  day  he 
had  a  sharp  pain  which  began  in  the  left  shoulder,  traveled  down 
the  left  arm  and  then  over  the  left  chest.  At  this  time  he  was  not 
dyspneic  nor  did  he  have  palpitation.  On  October  28  he  went  to 
his  doctor,  who  said  his  condition  might  be  serious  and  advised  a 
roentgen-ray  examination.  Doctor  told  him  the  roentgen-ray 
showed  enlarged  heart  and  that  he  must  not  work  for  a  year.  Dur- 
ing the  following  four  weeks  the  patient  rested,  but  not  in  bed. 
Gradually  he  became  dyspneic  and  his  legs  began  to  swell.  About 
three  weeks  ago  he  developed  a  cough  which  lasted  about  two  weeks, 
during  which  time  there  were  three  days  on  which  he  spat  up  a  little 
blood.  Dyspnea  and  edema  have  steadily  increased,  slightly  sub- 
siding during  the  night,  only  to  be  progressively  worse  the  following 
day.  For  the  past  twenty  days  he  has  not  been  able  to  lie  on  the 
right  side  because  of  pain  and  inability  to  breathe. 

Physical  Examination:  Patient  is  a  man  fairly  developed  and 
nourished,  lying  on  his  left  side  in  bed  and  breathing  rapidly,  with 
an  expression  of  discomfort  on  his  face.  He  is  rational  and  quiet; 
cyanosed. 

Head:  No  exostoses;  considerable  degree  of  edema  about  the 
face,  the  neck  and  the  lower  jaw.    PuflSness  of  both  eyelids. 

Neck:  No  rigidity;  some  stiffness  due  to  edema.  No  abnormal 
pulsations  felt. 

Chest:  Well-formed,  equal  expansion;  considerable  edema;  veins 
prominent  over  the  chest. 

Lungs:  Dulness  throughout;  few  high-pitched  rales  heard  over 
both  apices;  posteriorly  breath  sounds  decreased  throughout.  Tac- 
tile fremitus  diminished  over  both  lungs,  more  so  on  the  left,  pos- 
teriorly. 

Heart:  Action  rapid ;  area  not  made  out  on  account  of  generalized 
dulness  and  edema.    Heart  sounds  distant;  no  murmurs  made  out. 

Abdomen:  Somewhat  edematous;  liver  and  other  organs  not 
palpated,  due  to  edema.  \'eins  considerably  enlarged  and  prominent 
throughout.     No  tenderness. 


416      D.\NA,   MCINTOSH:   OBSTRUCTION  OF  SUPERIOR  \T:NA   CAVA 

Extremities:  Arms  considerably  sAvollen;  legs  not  so  marked  as 
arms,  chest  and  neck. 

December  23  (H.  W.  D.) :  Marked  cyanosis,  especially  of  the  left 
chest  and  the  left  upper  back.  IMarked  dyspnea.  Edema  of  the 
face,  neck,  eyelids  and  precordia  very  marked.  Legs  small.  Visible 
pulsation  in  epigastrium.  Pulse  moderately  rapid,  good  volume  and 
tension.    Cardiac  impulse  best  felt  below  the  ensiform. 

absolute,    6.5  cm.  to  the  right:    13  cm.  to  the 
I      left  of  midsternmn. 

1  relative,  14.5  cm.  to  the  right  of  midsternum: 
limit  of  dulness  not  made  out  on  the  left. 
Flatness  over  the  entire  precordia.  Cardiac  impulse  well  felt  in 
neighborhood  of  and  belo^v  the  right  nipple.  Heart  sounds  best 
heard  in  the  fifth  right  space,  13  cm.  to  the  right  of  the  midsternum; 
well  heard  in  the  right  back  near  the  angle  of  the  scapula.  Marked 
dilatation  and  distention  of  the  superficial  veins  from  the  midline 
to  the  right  as  far  as  the  midscapular  line  in  the  right  back  and  from 
the  level  of  the  pubis  to  the  level  of  the  clavicle  in  front  and  the  spine 
of  the  scapula  behind. 

Lungs:  Dulness  to  flatness  in  the  left  axilla;  area  of  crepitation 
and  bronchial  breathing  at  left  base  behind. 

Examination  of  Urine:     Negative  on  two  examinations. 

December  24  (O'H.).  The  edema  is  pretty  well  limited  to  the 
head  and  neck.  The  blood  is  going  from  above  downward  in  the 
superficial  vessels.  Signs  of  fluid  in  the  left  chest  still  present. 
They  seem  to  have  varied  from  time  to  time  quite  a  little.  Yester- 
day 1700  cc,  removed  slowly  of  clear  amber  fluid,  very  evidently 
a  transudate;  cell  count  not  taken.  Specific  gravity  not  taken. 
Removal  of  the  fluid  gave  only  a  slight  temporary  relief  from  dyspnea. 

December  24  (H.  W.  D.).  Liver  dulness  to  within  5  cm.  below 
the  costal  border.  No  ascites  made  out.  Pulsation  over  the  liver 
(systolic)  apparently  expansile  in  t;s'pe.  Resonance  improved  over 
the  left  back.  Pure  bronchial  breathing  and  whisper  over  both 
lobes  (on  the  left). 

(O'H.).  Patient  seemed  more  comfortable  this  evening.  Chest 
tapped  again  and  yielded  1200  cc,  130  cells  per  cu.  mm.  \qt\  light 
trace  of  albumin.  During  the  last  of  the  time  the  needle  was  in  the 
chest,  and  for  about  twenty  minutes  afterward,  the  patient  had 
what  seemed  to  be  an  anginal  attack  of  pain  in  the  left  chest  anil 
down  the  left  arm,  relieved  somewhat  with  nitroglycerine. 

December  25  (O'H.).  Chest  tap  again  attempted;  no  fluid 
obtained  this  time. 

December  26  (H.  W,  D.).  Edema  of  the  lungs  on  the  right  side, 
with  tracheal  rales.  Heart  has  not  moved  to  the  left  as  the  result 
of  the  removal  of  the  fluid  from  the  loft  pleura. 

December  29  (O'll.).  Although  the  patient  was  l)etter  for  the 
past  two  days,  sui)jectively,  he  says  he  does  not  feel  quite  so  well 
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this  morning.  Dr.  Larrabee's  blood  report  is  posted  on  December  26 
on  the  laboratory  sheet. 

(H.  W.  D.).  The  left  border  of  the  heart  is  not  percussible  on 
account  of  dulness  of  the  left  chest.  Right  border  8  cm.  from  the 
midline.  Sounds  short,  rapid,  slightly  irregular  and  of  poor  quality, 
with  a  friction-like  sounfl  accompanying  the  first  sound  just  to  the 
right  of  the  sternum  in  the  5th-6th  space.  Left  back  dull,  flat 
at  base.  Bronchial  breathing  and  rales  at  both  apices  more  marked 
on  the  left  and  diminishing  in  intensity,  but  not  in  character,  as 
the  left  base  is  approached.  There  is  doubtless  still  considerable 
fluid  in  the  left  back.  Consolidation  of  the  entire  left  lung  appar- 
ently persists.  Edema  of  the  right  lung  for  the  past  three  days. 
Expiration  now  harsh  over  the  right  base. 

January  2  (H.  W.  D.).  Increase  in  degree  of  bronchial  expiration 
of  the  right  lung.  Exquisite  bronchial  breathing  over  the  entire 
left  lung.  No  apparent  fluid  in  the  left  base  behind.  Gallop  rhythm 
over  what  appears  to  be  the  heart  apex  at  the  right  nipple.  Liver 
dulness  extends  8  cm.  below  the  costal  margin.  Liver  slightly 
tender;  no  evidence  of  ascites.    No  edema  of  the  legs. 

January  3  (O'H.).  Patient  has  now  had  90  grains  KI  i.  d.  for 
a  week,  with  no  apparent  improvement.  This  goes  a  long  way 
toward  ruling  out  gumma  and  makes  aneurysm  rather  unlikely. 
Although  the  patient  has  been  slightly  better  at  times,  he  is  taking 
a  progressive  downward  course. 

January  5  (O'H.).  Patient  has  gone  downhill  rapidly  in  the  past 
two  days  and  died  at  an  early  hour  this  morning.  Wassermann 
reported  strongly  positive. 

Diagnods:  ^Mediastinal  carcinoma.  Obstruction  of  the  superior 
vena  cava. 

BLOOD  CHART. 

December  26,  Red  corpuscles     3,000,000         Neutrophil  polynuclears    87j  per  cent. 
White  corpuscles     .      .      .  7,000         Eosinophils      ....        \         " 

Hemoglobin  ....       60  per  cent         Lymphocytes       .      .      .     4|        " 

Large  lymphocytes    .      -7^        " 
No  mast  cells;  no  nucleated  reds;  platelets  diminished  much;  reds  show  only  slight 

changes. 

Pathological  Report.  Autopsy,  January  6,  1920,  thirty  hours 
post  mortem.    Body  length,  170  cm.    Age,  twenty-nine  years.  . 

The  body  is  that  of  a  rather  poorly  developed  and  poorly  nour- 
ished white  male.  Rigor  mortis  is  present  m  moderate  degree  in 
all  the  skeletal  muscles,  and  there  is  a  deep  lividity  of  the  dependent 
portions  and  of  the  left  side  of  the  face  and  neck,  with  a  light, 
blotchy  lividity  of  the  left  side  of  the  chest.  The  pupils  are  round, 
regular  and  equal,  measuring  0.5  cm.  in  diameter.  The  face  and 
neck  are  bloated,  the  chest  large  and  the  arms  and  legs  thin  and 
emaciated.  There  is  marked  edema  of  the  left  side  of  the  scalp, 
face  and  the  upper  portions  of  the  neck,  of  the  outer  portion  of  the 
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conjunctiva  of  the  left  eye  and  of  both  sides  of  the  base  of  the  neck 
and  shoulders,  with  definite  emphasis  on  the  left  side.  The  edema 
does  not  extend  to  the  arms  and  is  not  found  below  the  level  of  the 
second  rib  in  front  or  below  the  spine  of  the  scapula  behind.  There 
are  several  veins  visible  in  the  skin  of  the  right  side  of  the  chest. 
Two  particularly  large  trunks  pass  downward  from  the  region  of 
the  right  axilla  and  the  right  infraclavicular  region  respectively, 
joining  at  the  level  of  the  costal  margin  to  form  one  large  trunk 


Tumor  Mass 


Right  Lung 


Heart 


Left  Lung 


Fia.  2. — Thoracic  organs  removed  entire      The  tumor  has  been  split  in  the  center. 

which  continues  downward  to  a  point  2  cm.  to  the  right  of  the  sym- 
physis pubis,  where  it  disappears.  In  addition  there  are  many 
areas  in  the  skin  of  the  chest  on  both  sides  where  groups  of  smaller 
venous  branches  are  enlarged  and  stand  out  conspicuously  under 
the  skin,  these  areas  being  more  marked  on  the  right  than  on  tiu^ 
left.    There  is  no  caput  medus.T. 

Peritoneal  Ccmty:  The  subcutaneous  fat  is  small  in  amount. 
There  is  moderate  edema  of  the  subpectoral  spaces.  The  peri- 
toneum is  evervAxhen^  smooth  and  glistiMiiug.     Tii  the  pelvis  there 
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are  about  50  cc  of  clear,  yellowish  fluid.  The  appendix,  which 
measures  4  cm.  in  length,  is  firmly  bound  to  the  posterior  abdominal 
wall  in  a  retrocecal  position,  its  tip  pointing  downward  and  outward. 
The  omentum  and  mesentery  contain  little  fat  and  the  mesenteric 
hTnph  nodes  stand  out  conspicuously,  though  they  do  not  appear 
to  be  enlarged.  The  liver  border  extends  8  cm.  below  the  costo- 
sternal  angle  in  the  midline,  5.5  cm.  below  the  costal  margin  in  the 
right  nipple  line.  The  diaphragm  reaches  to  the  level  of  the  oth 
rib  on  both  sides. 


Tumor  Mass 
'Split  Open 


Right  Lung 


Lower  Lobe 

of 
Left  Lung 


Pericardium 


Fig.  3. — Tumor  mass  spread  apart  from  the  central  cut,  showing  position  of  the  heart. 


Pleural  Cavities:  On  removal  of  the  sternum  and  ribs  a  large 
tumor  mass  is  found  occupying  the  anterior  mediastinum,  its  ante- 
rior surface  lying  directly  against  the  sternum  and  ribs.  Its  anterior 
aspect  is  roughly  circular  in  shape,  the  center  lying  somewhat  to 
the  left  of  the  median  line.  It  extends  in  the  median  line  from  a 
point  1  cm.  below  the  level  of  the  top  of  the  manubrium  sterni  to  a 
point  19  cm.  below,  and  laterally  5  cm.  beyond  the  midline  on  the 
right,  12  cm.  on  the  left.    It  covers  the  precordial  area  completely 
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and  parts  of  the  pulmonic  areas,  so  that  from  the  front  only  the 
lateral  portions  of  the  right  lung  and  the  lower  lobe  of  the  left  lung 
can  be  seen.  Its  anterior  surface  is  firm  and  coarsely  nodular  and 
grayish-white  in  color.  Over  the  anterior  surface  of  the  left  upper 
lobe  the  tumor  has  extended  into  the  intercostal  spaces  and  is  firmly 
adherent  to  the  periosteum  of  the  second  and  third  ribs.  There  is 
no  erosion  of  the  bone  substance. 

The  left  pleural  cavity  contains  many  friable,  fibrinous  adhesions 
throughout,  most  marked  about  the  upper  lobe  and  between  the 
upper  and  lower  lobes.  By  these  adhesions  the  pleural  cavity  is 
divided  into  an  upper  and  a  lower  cavity,  the  former  containing 
300  cc  (estimated)  of  clear,  amber-colored  fluid,  the  latter  con- 
taining 520  cc  (measured)  of  a  similar  fluid.  The  bloodvessels 
beneath  the  parietal  pleura  are  markedly  dilated  and  stand  out 
prominently  as  a  fine  network  of  innumerable  branching  and  anasto- 
mosing trunks.  In  the  parietal  pleura  of  the  posterior  thoracic 
wall  on  the  left  there  are  five  small  circular  areas  of  whitish  tissue 
similar  in  appearance  to  the  tumor  tissue,  the  largest  measuring 
0.5  cm.  in  diameter.  The  right  pleural  cavity  contains  a  few  fibrinous 
adhesions  anteriorly  in  the  vicinity  of  the  tumor  and  1000  cc 
(measured)  of  clear  yellow  fluid.  Its  parietal  surface  presents  a 
picture  of  vascular  dilatation  identical  with  that  described  on  the 
left. 

The  heart  is  pushed  downward,  backward  and  to  the  left.  On 
account  of  the  presence  of  the  tumor  the  pericardial  cavity  is  not 
investigated  in  situ. 

The  thoracic  organs  are  removed  en  bloc,  the  esophagus  and  great 
vessels  being  severed  at  the  level  of  the  diaphragm.  The  tumor  mass 
is  incised  in  the  sagittal  plane  in  the  midline,  revealing  the  heart 
and  aorta  lying  against  its  posterior-inferior  surface.  The  cut  sur- 
face of  the  tumor  thus  disclosed  is  oval  in  shape,  the  long  diameter 
lying  parallel  to  the  axis  of  the  body  and  measuring  19  cm.,  the  short 
diameter  measuring  11  cm.  At  the  periphery  of  the  area  there  is 
an  irregular  zone  of  smooth,  fairly  firm,  uniform  tissue,  in  places 
1  to  2  cm.  in  depth,  in  others  barely  perceptible.  Internal  to  this 
there  is  a  zone  of  soft,  red  or  gray  and  red  tissue  representing  varying 
degrees  of  necrosed  tumor  tissue.  The  center  of  the  area  is  of  the 
appearance  and  consistence  of  baked  Indian  pudding.  The  tumor 
mass  as  a  whole  is  soft,  fragile  and  extremely  difticiilt  to  handle. 

'^I'he  tumor  is  removed  from  the  adjacent  normal  structures  i)y 
sharp  dissection.  The  heart,  aorta,  right  lung  and  lower  lobe  of  the 
left  lung  are  easily  identified  and  separated.  The  growth  of  the 
tumor  has  displaced  tlie  ])iilm()nary  vessels  downward  and  back- 
ward and  has  greatly  lengthened  the  superior  vena  cava  and  innomi- 
nate veins  and  the  innominate,  carotid  and  subclavian  arteries. 
The  upper  loi)e  of  the  left  lung  is  so  extensively  invaded  that  there 
is  merely  a  narrow  margin  of  the  lung  tissue  on  the  posterior  and 
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superior  aspects.    The  vessels  and  bronchial  branches  here  disappear 
into  a  mush  of  necrotic  tumor  tissue. 

The  superior  vena  cava  is  opened  longitudinally  and  is  found  to 
contain  a  soft,  friable,  purple  and  pink  thrombus  running  its  entire 
length,  the  lower  end  of  the  thrombus  projecting  in  the  shape  of  a 
cone  for  a  distance  of  a  few  millimeters  into  the  right  auricle.  The 
thrombus  extends  for  a  short  distance  into  the  azygos  vein  and 
into  the  right  innominate  vein,  runs  up  the  left  innominate  vein 
as  far  as  its  bifurcation  and  continues  up  the  left  internal  jugular 
vein  as  far  as  it  can  be  reached  in  the  neck.  All  the  veins  of  the 
superior  mediastiniun,  neck  and  shoulder  regions  are  enormously 
distended  and  the  tributaries  of  the  subclavians  running  to  the 
scapular  and  pectoral  regions  are  especially  conspicuous.  The 
arteries,  aside  from  their  displacement,  are  not  remarkable. 

Pericardial  Canty:  Contains  about  15  cc  of  clear,  yellow  fluid. 
Heart:  Weight,  255  gm.  The  organ  is  small  and  rather  flabby. 
Over  the  auriculoventricular  and  interventricular  grooves  there  is 
a  small  deposit  of  pale  fat.  On  opening  the  right  auricle  a  thrombus 
is  seen  projecting  for  a  short  distance  into  its  lumen  from  the  superior 
vena  cava  as  described  above.  The  muscle  on  section  is  of  a  pale 
brown  color.  The  endocardium  and  valves  are  not  remarkable. 
The  ascending  portion  of  the  aortic  arch  and  the  coronary  vessels 
are  free  from  sclerosis. 
Measurements: 

Tricuspid  valve,  12.5  cm. 

Pulmonary  valve,  7.  cm. 

Mitral  valve,  10.5  cm. 

Aortic  valve,  7  cm. 

Left  ventricle,  1.3  cm.  in  thickness. 

Right  ventricle,  0.4  cm.  in  thickness. 
Lungs:  The  left  upper  lobe  is  extensively  infiltrated  with  tumor 
tissue,  which  has  replaced  practically  all  the  lung  tissue.  The  lower 
lobe  is  gray-green  in  color,  somewhat  compressed,  elastic  and 
crepitant  throughout  on  palpation.  On  section  it  is  for  the  most 
part  greenish-purple  in  color  and  translucent,  with  a  smooth, 
elastic,  rather  dry  surface  from  which  but  a  small  amount  of  frothy 
fluid  can  be  expressed.  The  bronchioles  are  dilated  and  closely 
packed  together.  About  some  of  the  bronchioles  in  the  outer  por- 
tion of  the  lobe  there  are  small,  irregular,  raised  areas  of  reddish- 
gray,  opaque,  rather  firm  tissue.  A  few  of  the  bronchial  branches 
contain  a  small  amount  of  mucopurulent  secretion.  The  larger 
bronchi  and  vessels  are  not  remarkable.  The  right  lung  is  somewhat 
firmer  and  more  nodular  than  the  left.  On  section  it  presents  a 
picture  similar  to  that  of  the  left  lower  lobe,  with  atelectasis, 
bronchiectases  and  scattered  areas  of  partly  organized  broncho- 
pneumonia. In  addition  it  is  edematous  and  congested,  particularly 
in  the  upper "^lobe. 
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Spleen:  Weight,  80  gm.  Thfe  organ  is  small  and  firm.  The 
capsule  is  thin  and  finely  wrinkled  throughout.  On  section  it  pre- 
sents a  smooth,  fairly  firm  surface,  reddish  in  color,  in  which  the 
connective- tissue  markings  are  rather  prominent.  A  moderate 
amount  of  pulp  scrapes  away  on  the  knife. 

Gastro-intestinal  Tract:     Negative. 

Pancreas:     Negative. 

Liver:  Weight,  1590  gm.  The  organ  is  of  average  size  and  con- 
sistence. On  the  anterior-superior  aspect  of  the  right  lobe  a  dome- 
shaped  mass,  1.5  cm.  in  diameter,  protrudes  |  cm.  above  the  sur- 
rounding surface.  It  is  of  fairly  firm  consistence  and  appears  pale 
gray  through  the  liver  capsule.  Section  through  the  mass  shows  a 
round,  unencapsulated  and  infiltrating  area  of  smooth,  fairly  firm 
tissue,  pale  gray  in  color,  save  at  the  center,  where  there  are  a  few 
irregular  areas  of  reddish  softening.  A  similar  but  somewhat 
smaller  nodule  occurs  in  the  left  lobe,  and  on  section  of  the  liver  a 
third  mass,  the  size  of  a  large  pea,  is  found  embedded  in  the  liver 
tissue  1.5  cm.  below  the  capsule.  The  cut  surface  of  the  liver  is 
red-brown  in  color,  and  in  it  the  lobular  markings  stand  out  distinctly, 
the  portal  areas  being  dark  red  in  color.  The  gall-bladder  is  thin- 
walled  and  contains  about  20  cc  of  dark  brown,  viscid  bile. 

Kidneys:  Weight,  350  gm.  The  organs  are  somewhat  large,  the 
consistence  being  normal.  The  capsule  strips  readily,  leaving  a 
smooth  surface.  On  section  the  cut  surface  has  a  congested  appear- 
ance. The  markings  are  distinct,  the  cortex  varying  from  O.G  to 
1  cm.  in  width  and  the  glomeruli  showing  as  red,  translucent  points. 
The  pelves  and  ureters  are  not  remarkable. 

Adrenals:     Negative. 

Bladder:     Negative. 

Genital  Organs:     Negative. 

Aorta:  The  surface  is  for  the  most  part  smooth,  with  but  a 
few  scattered  areas  of  yellowish  thickening.  There  is  no  calcifica- 
tion.   The  vessel  stretches  with  considerable  elasticity. 

Anatomical  Diagnoses:  Malignant  neoplasm  of  the  mediastinum 
and  the  upper  lobe  of  the  left  lung,  with  metastases  to  the  pleura 
and  to  the  liver.  Thrombosis  of  the  superior  vena  cava,  the  right 
and  left  innominate  veins,  the  azygos  vein  and  the  left  internal 
jugular  vein,  with  establishment  of  a  collateral  circulation  by  the 
veins  of  the  pleura  ana  the  skin  of  the  chest  and  abdomen.  Cachexia. 
Kdenia  of  all  the  tissues  above  the  level  of  the  junction  of  the  second 
rib  with  the  sternum.  Bronchopneumonia  of  the  right  upper  and 
lower  and  left  lower  lobes.  Atelectasis.  Bronchiectasis.  Acute 
serofibrinous  pleuritis,  bilateral.  Congestion  of  the  kidneys.  Slight 
arteriosclerosis. 

Bactrriologi/:     Heart's  blood:    Negative. 

Right  lung:     I'neumococcus,  Type  II,  and  Stapliylococcus  aureus. 

Left  lung:    rneumococcus,  Type  II. 
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Right  Bronchus:     Staphylococcus  aureus. 

Left  Bronchus:     Contaminated. 

Microscopic  Examination:     Postmortem  changes  throughout. 

Heart:    Negative. 

Lung:  Bronchopneumonia,  with  an  exudate  of  polymorphonu- 
clear leukocytes,  a  large  proportion  of  endothelial  leukocytes  and 
small  amounts  of  fibrin.  A  few  diphtheroid  organisms.  Marked 
edema  of  the  connective-tissue  septa,  with  a  small  amount  of  inflam- 
matory exudate.  Organizing  pleuritis.  Two  small  foci  of  tumor 
tissue. 


FlO.  4. — Section  of  tum-i  n.  ihc  lung,  showing  glaud-Iike  cavities  lined  wiih  cuhcjidal 
epithelium.     The  stroma  is  moderate  in  amount.      X  200. 

Tumor  I:  A  rapidly  growing  epithelial  tumor,  suggesting  origin 
from  the  bronchial  or  the  alveolar  epithelium.  The  tumor  cells  are 
arranged  in  groups  suggesting  narrow  tubes  and  walls  of  alveoli. 
They  are  single-layered  and  of  rather  irregular  shape,  and  occur  in 
groups  bound  by  a  loose  edematous  stroma  with  young,  large  cells. 
The  tumor  cells  are  cuboidal  or  cylindrical  in  shape  and  deep  blue 
in  color.  The  nucleus  is  round  or  oval  with  a  fine  chromatin  net- 
work; the  cytoplasm  consists  of  fine  blue  reticulum.  JNIitotic  figures 
occur  frequently.  Postmortem  degeneration  is  marked.  There  are 
scattered  areas  of  necrosis. 

Tumor  II:    Same  with  a  better  nuclear  stain. 

Tumor  III:  Same.  The  alveolar  structure  is  plainer.  Mucous 
connective  tissue,  which  in  places  is  infiltrated  with  lymphocytes. 
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Superior  Vena  Cava  I:  The  lumen  contains  a  thrombus,  partly 
of  tumor  tissue,  partly  of  fibroblasts  and  fibrin.  The  vessel  wall  is 
edematous  and  the  surrounding  tissue  consists  of  edematous  con- 
nective tissue  infiltrated  v\'ith  lymphocytes  and  endothelial  leuko- 
cj^les,  resembling  the  mucous  connective-tissue  stroma  of  the  tumor. 

Superior  Vena  Cava  II:  Same.  Only  a  few  tumor  cells  in  the 
lumen. 

Superior  Vena  Cava  III:  Lumen  entirely  filled  with  thrombus. 
Organization  of  the  periphery  is  fairly  well  advanced.  Areas  of 
invading  loose  connective  tissue. 


^IP%1 


Fig.  5. — Section  of  metastasis  in  the  liver.    The  lining  epithelial  colls  arc  flatter  in 
character,  the  stroma  slighter.      X  200. 


Vein:    Smaller  vessel.    Picture  same  as  superior  vena  cava  TIT. 

Sphen:  Small  amount  of  hyalin  in  the  lymph  follicles.  Con- 
gestion. 

Stomach:     Thrombosis  of  a  vein. 

Intestine:     Negative. 

Pancreas:     Negative. 

Liver:  Congestion  and  edema.  A  round  area  of  tumor  tissue  is 
compressing  the  liver  tissue  into  concentric  rings  of  flattened  cells. 
No  fibrous  capsule  about  the  tumor.  The  tumor  shows  a  similar 
picture  to  that  described  above. 

Kidnci/:     Congestion . 

Adrcnnl:  Dilated  veins  in  medulla.  Kdenia  of  surrounding  con- 
nective tissue  with  atrophic  fat. 
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Aorta:    Few  small  atheromata. 

Bone-marrow:    Marked  postmortem  change. 

Microscopic  Diagnoses:  Primary  carcinoma  of  the  lung  with 
extension  into  the  superior  vena  cava  and  metastasis  to  the  liver. 
Thrombosis  of  the  superior  vena  cava.  Bronchopneumonia.  Pul- 
monary edema.  Organizing  pleuritis.  Congestion  and  hyalin 
changes  in  the  spleen.  Congestion  and  edema  of  the  liver,  kidneys 
and  adrenals.    Arteriosclerosis. 

Note. — This  is  not  a  "joint  article,"  but  a  clinical  paper,  plus 
a  pathological  report.  The  pathologist  never  saw  the  clinical 
paper;  he  is  not  responsible  for  the  opinions  expressed  therein,  and 
since  he  never  saw  the  patient  during  life,  any  clinical  opinions 
must  of  necessity  have  been  mine,  except  where  noted  as  being 
O'Hara's  I  have  therefore  retained  the  expression  of  "my" 
opinions.  H.  W.  D. 


AN  ENDOCRINAL  FACTOR  IN  GENERAL  PARESIS. 
By  Thomas  K.  Davis,  M.D., 

ADJUNCT   ASSISTANT   VISITING    PHYSICIAN    (NEUROLOGY)    BELLEVUE    HOSPITAL, 

NEW    YORK. 

It  has  for  many  years  puzzled  psychiatrists  why  it  is  that  of  the 
great  number  of  persons  who  are  infected  with  syphilis  only  a  few, 
probably  less  than  3  per  cent  of  the  total  number,  eventually  develop 
general  paresis.  In  seeking  an  answer  to  this  question  it  is  necessary 
to  proceed  along  two  natural  lines.  The  first  one  is  to  show,  if 
possible,  that  the  difference  rests  in  the  spirochete— that  there  are 
strains  of  spirochete  and  that  the  ultimate  development  of  general 
paresis  is  a  patient  depends  upon  infection  with  a  certain  syphilitic 
strain.  The  second  is  to  seek  out  inherent  peculiarities  of  the  indi- 
vidual which  would  cause  that  individual  to  develop  the  paresis. 

It  is  now  generally  acknowledged  that  general  paresis  follows  in 
habitual  quasi-constant  fashion  the  syphilis  of  the  benign  initial 
type,  and  recognized  that  the  likelihood  of  the  development  of 
general  paresis  in  a  case  of  syphilis  is  in  inverse  proportion  to  the 
occurrence  of  peripheral  ectodermic  reaction  in  the  earlier  course. 
The  individual  who  after  luetic  infection  does  not  show  strong 
ectodermic  lesions  is  more  liable  eventually  to  develop  paresis.  This 
clinical  observation  alone  does  not  help  to  settle  the  question  whether 
a  special  neurotropic  strain  of  spirochete  determines  the  paresis  or 
whether  the  inherent  constitutional  condition  of  the  individual  deter- 
mines it.  The  data  which  I  have  been  able  to  bring  together  bear 
out  the  second  phase  of  the  question  and  show  that  the  endocrinal 
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status  of  the  individual  has  at  least  a  discernible  influence  in  the 
situation. 

Experimental  work  has  been  done  by  various  workers  to  demon- 
strate that  a  neurotropic  form  of  spirochete  is  distinct  from  a 
so-called  dermotropic  virus. 

Wile  and  I)e  Kruif  experimented  with  material  obtained  from  a 
living  paretic  brain,  and  this  material  was  injected  into  rabbits. 
They  found  that  subcultures  from  the  rabbits  grew  much  more 
slowly  and  much  less  luxuriously  than  those  cultivated  from  early 
cutaneous  or  mucous-membrane  syphilides. 

In  1916  Reasoner  was  able  to  demonstrate  fixed  differences  in 
various  strains  of  sj^Dhilis  as  studied  in  the  rabbit.  Choroiditis  and 
choreo-retinitis  were  observed  in  rabbits  inoculated  with  two  different 
strains  of  syphilis,  and  in  one  strain  whose  characteristics  were  not 
known.  In  a  series  of  fourteen  other  strains  obtained  from  chancres 
and  mucus  lesions  such  lesions  were  not  observed. 

Milian,  writing  in  1920,  regards  it  is  established  that  there  are 
different  kinds  of  spirochete,  so  that  the  term  parasyphilis  for  tabes 
and  general  paresis  in  his  estimation  is  correct.  He  believes  that 
the  difFerence  between  general  sj-philis  and  tabes  and  general  paresis 
is  analogous  to  the  difference  between  typhoid  and  paratyphoid. 

In  the  past  year  Marie  and  Levaditi  have  reported  extensive 
researches  in  this  field.  What  they  refer  to  as  neurotropic  virus 
they  obtained  from  either  the  blood,  brain  substance  or  spinal  fluid 
of  a  case  of  paresis,  and  their  dermotropic  virus  was  in  the  begm- 
ning  obtained  from  a  chancre.  They  report  differences  as  regards 
inoculation  time  in  rabbits,  type  of  lesion  produced,  ability  of  trans- 
ference from  rabbit  to  monkey  and  from  rabbit  to  man,  and  in 
immunology-.  They  conclude  that  the  spirochete  of  general  paresis 
must  be  considered  as  a  different  variety  from  the  spirochete  causing 
cutaneous  and  visceral  s^-philis. 

Though  others  have  believed  that  in  experimental  syphilis  differ- 
ences in  virulence  as  well  as  differences  in  the  period  of  incubation, 
and  in  the  character  of  the  lesion  can  arise  through  ditterence  in 
technic,  the  weight  of  evidence  is  in  favor  of  the  existence  of  strains 
of  spirochete. 

Yet  even  granthig  that  there  are  strains  or  t^-pes  of  virus  differing 
in  evasiveness  or  predilection  for  certain  tissues  the  intlividual 
resistance  of  the  infected  i)erson  must  still  be  studied  as  influencuig 
the  form  which  a  s>T)hilitic  infection  may  take. 

The  almost  total  absence  of  general  ])aresis  among  Arab  syi)hilitics 
has  long  attracted  attention.  Poret  and  Sengis  i)oint  out  that  not 
even  the  stress  of  years  of  service  at  the  front  brought  any  increase 
in  general  ])aresis  among  the  Arab  tnops.  At  Algiers,  notwith- 
stantling  the  extreme  i)revalence  of  sy])hilis,  they  encountered  but 
one  instance  of  general  paresis,  and  that  was  of  such  mild  form  that 
the  Arab  officer  was  able  to  serve  for  more  than  three  years  at  the 
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front  after  the  onset  of  the  disease.  In  China  and  Ja])an  osseous 
sj-philis  is  frequent,  but  nervous  s^'phiHs  is  rare.  It  would  take  one 
into  speculative  fields  to  attempt  an  exact  correlation  between  racial 
and  endocrinal  factors,  as  we  at  present  know  them,  and  that 
attempt  will  not  be  made  here. 

In  the  New  York  State  Hospital  statistics,  though  the  admissions 
to  the  State  Hospital  show  the  sexes  to  be  almost  evenly  represented 
—for  the  year  ending  June  30, 1917,  there  were  1047  male  admissions 
and  1037  female— there  is  a  marked  difference  in  the  number  of 
admissions  for  paresis— almost  three  times  as  many  men  as  women 
(72  men  and  28  women).  Since  we  have  no  statistics  to  prove  that 
s^'philis  occurs  more  frequently  in  men  than  in  women,  the  far  higher 
occurrence  of  paresis  among  men  stands  without  explanation.  One 
is  led  to  wonder  if  the  endocrinal  condition  of  men  is  more  favorable 
toward  syphilis  taking  the  paretic  form  than  the  endocrinal  status 
of  women. 

Thus  peculiarities  concerning  the  occurrence  of  paresis  as  regards 
race  and  sex  can  be  cited,  and  it  is  probably  true  that  endocrinal 
factors  lie  at  the  base  of  each. 

Long  since  struck  by  the  infrequency  of  associated  status  lyin- 
phaticus  and  paresis  I  examined  a  group  of  82  unselected  cases  of 
general  paresis  in  the  Manhattan  State  Hospital  for  the  purpose  of 
finding  what  percentage  of  them  gave  the  signs  of  status  lymphaticus 
and,  further,  to  classify  them  into  grades  according  as  their  external 
appearance  and  makeup  removed  them  from  the  status  lymphaticus 
type. 

Status  lymphaticus  can  be  safely  made  a  matter  of  inspection 
alone,  for  it  can  be  recognized  by  the  slenderness  of  the  long  bones, 
by  the  absence  of  facial  and  sterno-pectoral  hair  and  by  the  presence 
of  a  feminine  type  of  demarcation  of  pubic  hair.  Also  the  axillary 
and  pubo-anal  trichosis  is  reduced  in  amount .  In  the  status  lympha- 
ticus individual  there  is  a  feminine-like  rounding  or  molding  out 
of  the  contour  of  the  arms  and  legs.  This  feature  becomes  less  con- 
spicuous in  the  individuals  of  middle  life.  Though  additional  signs 
of  status  lymphaticus  are  found  only  on  the  autopsy  table,  it  is  the 
opinion  of  pathologists  that  the  margin  of  difference  in  ratios 
obtained  clinically  and  at  autopsy  is  negligible.  I  examined  the  cases 
of  paresis  by  ins])ection  alone  and  made  my  classification  on  the 
points  above  mentioned. 

Of  the  82  individuals  I  found  only  2  outspoken  cases  of  status 
lymphaticus.  Fifteen,  Group  2,  showed  a  low  degree  of  trichosis, 
not  accompanied  by  the  skeletal  proportion  or  other  features  of  the 
true  status  lymphaticus  condition.  Twenty-six  cases,  Group  3, 
were  average  in  trichosis.  In  the  fourth  group,  made  up  of  21  cases, 
there  was  great  and  more  than  average  trichosis,  with  the  hairy 
development  limited  to  the  body  areas  normally  showing  hair  in 
the  males.  In  yet  a  fifth  group,  made  up  of  18  cases,  are  found  the 
individuals  in  whom  the  hairy  coat  is  ver^-  excessive,  in  whom  the 
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distribution  leaves  almost  no  part  of  the  body  free.  Thus,  out  of 
82  cases  of  paresis  only  17  fell  below  the  average  in  trichosis  while 
39  ranged  above  the  average.  First,  it  is  clear  that  there  was  a  low 
occurrence  of  status  lymphaticus  among  the  82  cases  of  paresis. 
Among  5652  autopsies  in  Bellevue  Hospital,  Symmes  has  reported 
457  cases  of  status  lymphaticus.  This  rate  pertains  to  both  sexes 
considered  together.  The  rate  for  men  considered  alone  is  higher— 
10  per  cent.  The  occurrence  of  only  2.4.3  per  cent  among  male 
paretics  is  in  sharp  contrast.  The  great  percentage  of  the  hA'per- 
trichotic  types  among  the  paresis  cases  is  striking.* 

In  Group  3,  the  average  trichosis  group,  the  duration  of  symp- 
toms from  onset  to  the  death  of  the  patient  (14  cases  dead)  averaged 
36.7  months  and  for  Group  2,  h\T3otrichotic,  but  not  status  lym- 
phaticus (7  cases  dead),  the  duration  of  symptoms  averaged  thirty- 
six  months.  Neither  of  the  2  status  individuals  has  died.  Regard- 
ing the  h}T)ertrichosis  groups  the  average  for  Group  4(12  cases  dead) 
was  33.5  months  and  for  Group  5  (8  cases  dead)  twenty-eight 
months.  Thus  the  average  duration  is  appreciably  reduced  for  the 
groups  showing  h^'pertrichosis  and  most  reduced  for  the  group 
showing  the  hj^Dertrichosis  in  greatest  degree.  Also,  in  the  h^-per- 
trichotic  groups  (4  and  5)  50  per  cent  of  the  cases  died  in  less 
than  two  years  from  the  onset  of  the  disease,  while  of  Groups  2  and  3 
(average  and  hj^jotrichosis)  only  29.5  per  cent  died  in  less  than  two 
years.  In  addition,  of  these  latter  two  groups  43  per  cent  lived  more 
than  three  years  after  the  onset  while  of  Groups  4  and  5  (hyper- 
trichotic)  only  30  per  cent  lived  more  than  three  years.  These  per- 
centages in  conjunction  with  the  figures  previously  put  down  appear 
to  indicate  that  general  paresis  besides  showing  a  greater  incidence 
in  individuals  with  hypertrichosis  on  the  average  runs  a  more  rapid 
course  in  such  individuals. 

Regarding  the  first  of  these  apparent  relationships,  some  will  want 
to  suggest  that  status  lymphaticus  cases  and  near-status  cases 
are  inherently  less  liable  to  lead  a  life  conducive  to  infection  with 
s>T)hilis,  and  that  this  would  be  an  all-important  factor  in  preventing 
that  tj'pe  of  individual  from  appearing  later  in  the  same  proportion 
among  paretic  cases.  No  such  explanation,  however,  exi)lains  the 
data  bearing  on  the  second  j)hase— namely,  that  the  course  of  the 
paresis  is  hastened.  It  was  impossible  to  tabulate  the  antiluetic 
treatment  which  these  cases  had  had  during  their  period  of  luetic 
infection.  They  were  not  under  treatment  once  they  had  ])rogressed 
to  the  i)<)int  of  commitment  into  the  State  Hosi)ital.  'Hiey  were,  as 
before  stated,  imselected  cases,  and  it  was  thought  possible  to  con- 
sider the  i)revi()us  antihietic  treatment  as  a  common  factor  in  them, 
probably,  if  known,  surjjrisingly  of  an  average  all  told. 

*  111  addiiion  it  lins  l)cen  possihlc*  to  I'orreliito  thr  groups  with  the  duration  of  tlio 
disease  in  a  j)ortion  of  the  series.  A  majority  of  tho  oliniral  examinations  were 
made  over  a  year  ai;o,  and  recently  it  was  possible  to  record  tlie  length  of  the  di!<easv 
in  a  scries  which  had  died. 


t)AVIS:   Ax  EisfDOCRiNAL  FACTOR  tX  GEXERAL  PARESIS  429 

Symmers  mentions  the  almost  constant  occurrence  of  hypojjlasia 
of  the  suprarenal  cortex  in  subjects  of  status  lymphaticus.  Apert 
has  elaborated  his  observations  regardino;  the  clinical  manifestations 
of  suprarenal  h^'perplasia  according  to  the  age  of  the  individual, 
and  believes  that  for  all  ages  hypertrichosis  is  a  s\inptom  of  supra- 
renal hyperplasia.  These  references,  with  numerous  others  which 
could  be  added,  show  that  observations  to  date  connect  hypertrichosis 
with  hyperplastic  suprarenal  functioning.  Trichosis  in  an  individual 
becomes  a  measure  of  suprarenal  valence  and  excessive  hyper- 
trichosis probably  marks  the  type  with  the  strongest  suprarenal 
chemistry.  This,  applied  to  the  figures  which  I  have  previously 
given,  suggests  that  heightened  suprarenal  functioning  in  the  indi- 
vidual is  one  factor  to  influence  the  syphilitic  infection  in  him  to 
assume  the  special  general  paretic  t^pe  and  to  hasten  the  course 
once  it  is  started. 

Briefly  the  conclusions  are:  (1)  The  endocrinal  status  of  the  indi- 
vidual has  a  discernible  influence  in  determining  whether,  once 
infected  with  s\'philis,  he  is  likely  to  develop  paresis;  (2)  status 
lymphaticus  is  rare  among  male  cases  of  paresis  and  is  seen  less  fre- 
quently among  paretics  than  among  autopsied  hospital  male  cases; 

(3)  individuals  who  have  low  suprarenal  functioning  appear  to 
develop  paresis  less  frequently  than  strong  suprarenal  individuals; 

(4)  the  course  of  general  paresis  on  the  average  varies  in  rapidity 
directly  with  the  suprarenal  strength  of  the  individual. 

Discussion.  These  observations  lead  me  to  believe  that  an  esti- 
mation of  the  suprarenal  status  of  an  individual  at  the  outset  of 
general  paresis  can  become  not  alone  an  index  of  the  probable  course 
of  the  disease,  but  also  an  index  of  the  individual's  probable  response 
to  treatment— that  the  weak  suprarenal  t^'pe  can  be  held  in  check 
by  medication  in  a  manner  quite  impossible  with  his  opposite  in 
type.  Once  we  accept  this  observation  one's  approach  in  the  treat- 
ment of  paretic  cases  would  be  to  change  by  some  means  the  chem- 
istry of  the  individual  in  order  to  pervert  any  existent  suprarenal 
predominence.  This  effort  would  be  an  adjunct  to  the  usual  anti- 
luetic  treatment  and  in  no  sense  a  substitute  for  it.  Although 
methods  to  alter  suprarenal  predominance  are  not  known  with 
scientific  accuracy  at  the  present  time,  certain  lines  of  endocrinal 
therapy  suggest  themselves  and  may  prove  successful.  This  phase 
of  the  question  needs  long  clinical  observation,  and  must  be  held  for 
later  reporting.* 

*  Symmers  states  that  status  lymphaticus  was  found  six  times  more  frequently 
in  men  than  in  women.  In  one  series  of  249  cases  of  status  l>-mphaticus,  212  were 
men  and  .37  women.  On  the  same  proportion,  of  the  457  cases  discovered  in  the 
larger  series  .392  were  men  and  65  women.  The  sex  of  the  5676  cases  autopsied  is 
not  recored  in  Sjinmers's  article  or  ascertainable  with  an  absolute  exactitude. 
However,  as  in  Belle\Tae  Hospital  67  per  cent  of  the  autopsies  are  on  males,  it  is 
fair  to  estimate  that  3787  were  men  and  1865  women.  Two  hundred  protocols  of 
autopsies  in  1908,  100  in  1910  and  200  in  1914  were  reviewed  in  order  to  arrive  at 
the  average  percentage  67  per  cent.  Therefore,  out  of  3787  autopsies  of  men,  392 
eases  of  status  lymphaticus  were  found,  an  occurrence  of  10.35  per  cent. 
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The  courtesy  of  Dr.  Marcus  B.  Heymau,  superintendent  of  the 
Manhattan  State  Hospital,  in  permitting  me  to  examine  and  report 
concerning  cases  in  that  hospital  is  gratefully  acknowledged. 

REFERENCES. 

1.  Wile  and  deKruif:     .Jour.  Am.  Med.  Assn.,  1916,  65,  646. 

2.  Reasoner:     Jour.  Am.  Med.  Assn.,  1916,  65,  1799. 

3.  Milian:     Paris  medicale,   1920,  10,   181. 

4.  Marie  and  Levaditi:     Rev.  de  med.,  1920,  37,  19.3. 

5.  Porot  and  Sengis:     Ann.  de  med.,  Paris,  1920,  6,  444. 

6.  The  Twenty-ninth  Annual  Report  of  the  New  York  State  Hospital  Commission. 

7.  Symmers:     Am.  Jouh.  Med.  Sc,  1918,  156,  40. 

8.  Apert:     Bull.  med.  de  Paris,  1910,  24,  1161. 


CHRONIC  LYMPHATIC  LEUKEMIA  ASSOCIATED  WITH  EXTEN- 
SIVE AMYLOIDITIS,  ADVANCED  NEPHRITIS  AND 
ORAL  SEPSIS. 

By  Ernest  S.  du  Bray,  A.B.,  M.D., 

S.\N    FRANCISCO,    CALIF. 

(From  the  Departments  of  Medicine  and  Pathology  of  the  University  of  California 

Medical  School.) 

The  following  case  is  of  particular  interest,  because  it  exemplifies 
one  of  the  more  unusual  conditions  which  occasionally  are  associated 
with  leukemia — namely,  amyloid  infiltration  of  the  \'iscera  in 
conjunction  with  an  advanced  nephritis.  The  patient  was  admitted 
to  the  medical  service  of  Dr.  Leroy  PI.  Briggs  at  the  San  Francisco 
City  and  County  Hospital,  and  I  am  indebted  to  Dr.  Briggs  for  the 
following  clinical  history. 

Case  History.  The  ])aticnt  was  a  married  woman,  aged  forty- 
eight  years,  of  American  birth,  who  entered  the  hospital  in  A])ril, 
1920,  complaining  of  chronic  bronchitis.  The  family  history  and 
the  past  history  were  unimportant.  The  present  illness  dated 
from  1917,  when  she  was  treated  at  the  Lane  Hospital  for  leukemia. 
The  following  data,  covering  a  period  from  November,  1917  to  July, 
1918,  were  obtained  from  the  records  of  the  Lane  Hospital.  The 
first  recorded  blood  examination  was  made  in  the  out-patient  depart- 
ment on  November  6,  1917: 

Hemoglobin,  55  per  cent.  Red  i)Iood  cells.  2,2.S0.(XX).  White 
blood  cells,  10,000. 

Differential  count :  Polymorphonuclear  neutrophils,  IM  per  cent.; 
large  mononuclears,  5  per  cent;  small  mononuclears,  5  per  cent; 
polymorphomiclear  eosinophils,  1  per  cent;  polymorjihonudear 
basophils,  1  per  cent;  myelocytes,  3  percent.  One  norm()i)last  was 
present. 
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On  entrance  to  the  Lane  Hospital  in  December,  1917,  the  out- 
standing findings  were  as  follows:  The  patient  was  very  pale;  there 
was  a  loud  blowing  systolic  murmur  heard  all  over  the  precordium, 
although  there  were  no  palpable  peripheral  lymph  nodes;  the  spleen 
was  definitely  enlarged  and  hard,  extending  well  below  the  costal 
margin  on  the  left  to  within  1  cm.  of  the  umbilicus.  The  urine 
showed  a  large  quantity  of  albumin  and  some  hyaline  casts.  The 
phthalein  test  for  renal  function  showed  an  output  of  35  per  cent  of 
the  dye  in  two  hours.  There  was  no  Bence-Jones  proteinuria.  The 
subsequent  findings  and  procedures  in  the  Lane  Hospital  were  as 
follows : 

December  5,  1917.  Blood  examination:  Hemoglobin,  50  per 
cent;  red  blood  cells,  1,885,000;  white  blood  cells,  25,300. 

The  differential  count  showed  71.5  per  cent  of  lymphocytes  with 
3.5  per  cent  of  myelocytes. 

Between  December  14  and  June  1  the  patient  was  given  thirty- 
five  roentgen-ray  treatments  over  the  spleen. 

February  12,  1918.  Blood  examination:  Hemoglobin,  55  per 
cent;  red  blood  cells,  3,170,000;  white  blood  cells,  38,000. 

The  differential  count  showed  80  per  cent  lymphocytes  with  3.5 
per  cent  myelocytes.  The  Wassermann  reaction  in  the  blood  serum 
was  negative.  The  stool  examination  and  the  gastric  analysis 
showed  nothing  pathological. 

July  29,  1918.  Blood  examination:  Hemoglobin,  60  per  cent; 
red  biood  cells,  3,810,000;  white  blood  cells,  15,000. 

The  differential  count  showed  50  per  cent  lymphocytes  and  no 
myelocytes.  The  patient  was  discharged  shortly  after  the  last  blood 
examination  and  appeared  subjectively  much  improved.  The 
discharge  diagnosis  was  chronic  lymphatic  leukemia  and  mitral 
insufficiency. 

Between  this  time  and  her  admission  to  the  San  Francisco  City 
and  County  Hospital  in  April,  1920,  she  appears  to  have  been  in  at 
least  fair  health.  On  her  admission  to  the  last-named  institution 
her  chief  complaint  was  chronic  bronchitis.  On  physical  examina- 
tion the  following  essential  points  were  noted: 

The  patient  is  a  middle-aged  woman  with  marked  pallor  of  the 
skin  and  mucous  membranes.  There  are  a  few  purpuric  spots  over 
the  forearms.  There  is  extreme  dental  caries  and  pyorrhea  alveo- 
laris.  The  heart  is  not  enlarged.  There  is  a  loud,  blowing,  systolic 
murmur  over  the  precordium,  maximal  at  the  apex.  The  periph- 
eral vessels  are  not  palpable.  The  blood-pressure  is  130  systolic 
over  45  (?)  diastolic.  The  spleen  is  large,  firm  and  found  well  below 
the  left  costal  margin  almost  to  the  umbilicus.  The  liver  is  not 
palpable.  The  urine  examination  shows  a  urine  of  low  specific 
gravity,  1.005.  No  sugar  or  Bence-Jones  proteinuria  are  found. 
Albumin  is  present  in  large  quantities  and  many  finely  granular 
and  h\aline  casts.     The  phthalein  test  for  kidney  function  shows 
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almost  complete  suppression  of  the  dye  in  the  usual  two-hour  period 
— there  is  less  than  5  per  cent  recovered.  The  urine  collected  at 
two-hour  intervals  during  the  day  and  over  the  whole  nocturnal 
period  after  the  manner  of  the  Mosenthal  renal  test  diet  plan  for 
the  estimation  of  the  renal  function  showed  a  definite  fixation  of  the 
specific  gravity  at  1.005  in  all  the  specimens  in  conjunction  with 
nocturnal  polyuria. 

Blood  examination:  Hemoglobin,  20  per  cent;  red  blood  cells, 
2,024,000;  white  blood  cells,  15,000. 

The  differential  count  showed:  Polymorphonuclears,  20  per 
cent;  large  mononuclears,  6  per  cent;  small  mononuclears,  71.6 
per  cent;  polymorphonuclear  basophils,  14  per  cent;  polymor- 
phonuclear eosinophils,  0;  neutrophilic  myelocytes,  1.6  per  cent. 

The  blood  platelets  appeared  decreased  in  number  and  no  normo- 
blasts were  seen.  There  was  no  poikilocytosis  or  anisocytosis. 
During  her  subsequent  course  in  the  hospital  the  blood  picture 
remained  essentially  the  same  as  the  above  outlined  count,  except 
for  a  terminal  myelocytic  increase  to  8  per  cent. 

On  account  of  the  extreme  oral  sepsis  an  attempt  was  made  to 
have  the  mouth  cleaned  up  by  the  removal  of  carious  teeth.  Fol- 
lowing the  dental  extractions,  severe  bleeding  ensued,  which  con- 
tinued for  several  weeks  immediately  prior  to  the  patient's  death 
on  November  5,  1920. 

The  salient  features  of  the  gross  pathology,  as  revealed  by  the 
necropsy  performed  by  Dr.  W.  A.  Perkins,  were  as  follows: 

There  was  a  moderate  amount  of  subcutaneous  tissue  present 
which  was  hyperchromatic  in  color.  The  heart  was  slightly  enlarged 
with  a  normal  appearing  myocardium.  The  spleen  was  con- 
siderably enlarged  and  weighed  250  gm.  The  capsule  was  markedly 
thickened  and  the  surface  was  smooth  and  glistening.  On  section 
the  spleen  w^as  found  to  be  firm  in  consistence  and  the  pulp  did  not 
scrape  off  readily.  The  liver  was  not  enlarged  and  showed  nothing 
remarkable  on  cut  section,  except  that  it  was  pale  in  color  and  had  a 
greasy,  lardaceous  appearance.  The  kidneys  were  of  equal  size, 
not  enlarged,  and  they  presented  the  same  greasy  appearance  as  the 
cut  surface  of  the  liver.  The  kidney  capsules  stripped  readily  and 
there  was  no  increase  of  pelvic  fat.  On  section  the  renal  cortex 
of  both  kidneys  was  foujid  to  be  contracted.  The  gionuTuli  were 
visil)le  as  definite  white  points.  On  frozen  section  the  glomeruli 
ai)peared  as  homogeneous,  solidly  acid-staining  balls,  whereas  the 
renal  arteries  were  encircled  by  homogeneous,  acid-staining  material. 
The  bone-miirrow  obtained  from  the  fenuir  was  of  a  brownish-red 
color  and  apjjcared  distinctly  increased  in  amount.  The  iodine 
reaction  for  amyloid  was  definitely  obtained  on  seetions  of  tissue 
from  the  liver,  spleen,  kidneys  and  adrenals. 

The  microscopical  study  of  the  tissue.s  confirmed  the  impression 
that  we  were  (lealing  with  an  extensive  ain.x  loidosis  of  the  viscera, 
and  l)rieHy  added  the  following  facts: 
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In  the  liver  the  intermediary  zone  was  occupied  by  tin  almost 
complete  replacement  of  the  liver  cells  by  a  homogeneous  staining, 
structureless  material.  The  spleen  showed  areas  of  infiltration  of 
mononuclear  cells  in  great  numbers.  The  Malpighian  bodies  were 
less  infiltrated  with  the  amyloid  than  the  surrounding  structures. 
The  kidneys  presented  a  striking  microscopical  picture,  revealing  the 
lesions  of  an  advanced,  diffuse,  chronic  nephritis  in  association  with 
an  extensive  amyloid  infiltration.  The  glomeruli  were  very  promi- 
nent and  appeared  as  solidly,  acid-staining  balls.  In  many  places 
glomerular  adhesions  to  Bowman's  capsule  could  be  made  out. 
The  other  renal  vessels  were  also  involved  in  the  amyloid  process 
and  showed  a  definite  replacement  of  their  muscular  coat  with  the 
waxy,  homogeneous,  acellular  material.  The  adrenals  also  pre- 
sented in  an  exquisite  manner  the  same  amyloid  infiltration  as  noted 
in  the  foregoing  organs.  Another  prominent  feature  of  the  micro- 
scopical study  was  the  presence  in  all  the  viscera  of  clumps  of 
small  round  mononuclear  cells  deep  in  the  tissues  and  usually 
surrounding  the  capillaries.  The  bone-marrow  was  clearly  hyper- 
plastic and  the  mononuclear  elements  definitely  dominate  the 
cellular  picture. 

Comment.  The  above  case  gives  rise  to  several  interesting 
questions  which  cannot  be  wholly  explained  or  answered.  In  the 
first  place,  is  there  any  relationship  between  the  leukemia  and  the 
amyloidosis?  Osler^  mentions  the  fact  that  leukemia  is  one  of  the 
less  usual  disease  conditions  in  which  amyloid  infiltration  of  the 
viscera  is  occasionally  encountered.  Ordway  and  Gorham,^  in  their 
recent  excellent  discussion  of  the  leukemias  in  Oxford  Medicine,  do 
not  mention  amyloidosis  as  even  an  occasional  pathological  finding 
in  leukemia.  Amyloidosis  is  established  as  associated  with  chronic 
suppuration,  and  consequently  is  found  in  tuberculosis,  particularly 
tuberculous  osteomyelitis;  empyemas  of  long  standing  and  syphilis. 
Among  the  other  less  common  conditions  in  which  it  occurs  are 
malarial  cachexia,  lead-poisoning,  carcinoma  and  leukemia. 

Experimentally  amyloidosis  has  been  produced  in  various  ways. 
One  of  the  most  successful  recent  researches  is  that  of  Bailey,-^ 
who  produced  visceral  amyloidosis  in  rabbits  by  the  injection  of 
cultures  of  the  living  colon  bacillus  over  long  periods.  Hirose,^  ^ 
working  in  Welch's  laboratory  on  a  similar  problem,  failed  to  ])r()- 
duce  amyloid  disease  artificially  in  goats,  dogs  and  rabbits  by  using 

'  Principles  and  Practice  of  Medicine,  1912,  8th  ed.,  p.  711. 

2  Oxford  Medicine,  Christian  and  Mackenzie,  1920,  2,  681. 

'  The  Production  of  Amyloid  Disease  and  Chronic  Nephritis  in  Rabbits  by 
Repeated  Intravenous  Injections  of  Living  Colon  Bacilli,  Jour.  Exp.  Med.,  1916,  23, 
773. 

*  Experiments  in  the  Artificial  Production  of  Amyloid,  Johns  Hopkins  Hosp.  Bull., 
February,  1918,  29,  40. 

*  The  Blood-pressure  in  Amyloid  Kidney  Disease,  .Johns  Hopkins  Hosp.  Bull., 
August,  1918,  29,  191. 
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subcutaneous  injections  of  cultures  of  Staphylococcus  aureus  and 
turpentine.  He  concluded,  "That  the  artificial  production  of 
amyloid  is  very  difficult  and  inconstant,  even  when  methods  are 
employed  which  have  sometimes  been  successful."  The  same 
investigator  points  out  from  a  study  of  59  cases  of  amyloid  kidney 
disease  collected  from  the  pathological  records  of  Johns  Hopkins 
and  the  Bay  \  iew  Hospitals  of  Baltimore  that  in  every  case 
studied  there  was  a  trace  of  nephritis  with  degenerative  changes 
in  the  renal  epithelium  of  the  tubules  and  scarring  of  the  more 
affected  areas.  He  believes,  although  he  could  not  prove  it,  that 
the  amyloid  infiltration  itself  plays  little  part  as  a  causative  factor 
in  the  associated  nephritis,  and  he  is  inclined  to  think  that  the 
factor  which  caused  the  presence  of  the  amyloid  is  also  capable  of 
producing  the  changes  in  the  kidney  substance — in  other  words,  the 
nephritis.  In  view  of  this,  those  who  are  adherents  of  the  infectious 
hypothesis  for  the  etiology  of  leukemia  may  find  a  common  explana- 
tion of  the  two  conditions  in  the  above  case.  Furthermore,  Hirose 
made  some  interesting  observations  in  regard  to  the  blood-pressure 
in  a  certain  number  of  the  cases  he  studied.  In  15  cases  of 
definite  kidney  disease  in  which  blood-pressure  determinations  had 
been  made  it  was  found  to  be  normal  or  below  normal. 

A  second  point  for  consideration  is,  what  if  any  relationship 
existed  between  the  marked  oral  sepsis  which  was  present  over  a 
long  period,  the  amyloidosis,  the  leukemia  with  splenomegaly  but 
without  generalized  lymphatic  enlargement,  and  the  advanced 
nephritis?  In  a  cursory  review  of  the  literature  I  have  found  no 
reference  to  oral  sepsis  in  relation  to  amyloidosis — obviously  our 
case  throws  no  light  on  this  point.  In  regard  to  oral  sepsis  in 
association  with  blood  diseases  such  as  anemias,  including  both  the 
primary  and  the  secondary  types,  numerous  writers  have  empha- 
sized a  frequent  clinical  concomitance.  If  any  fundamental  rela- 
tionship does  exist  with  the  anemias,  would  it  be  unreasonable  to 
think  that  some  such  relationship  might  also  be  present  with 
leukemias? 

The  inference  of  a  causative  connection  l)etween  oral  sepsis  and 
chronic  nephritis  has  been  extensively  alluded  to  in  the  recent 
medical  writing,  and  will  only  be  mentioned  here. 

In  conclusion  the  question  may  be  raised  l)y  the  above  case  as  to 
whether  we  are  dealing  with  a  true  lymphatic  leukemia  or  merely 
an  extreme  grade  of  lyni})hocytosis  in  the  presence  of  a  chronic 
infection,  (^abot^  called  attention  to  three  groups  of  cases  in  which 
the  diagnosis  between  lym])hatic  leukemia  and  the  sim]ile  lym- 
phocytosis nuiy  l)e  in  doubt — namely,  in  jineumonia;  following 
wound  sepsis;  and  finnlly  sul)sc(iuent  to  tonsillitis  which  was  accom- 
panied by  a  general  lympht)i(l  enlargement.     In  all  of  these  condi- 

«  Modern  Mrclicinc,  0»\rr  ami  MrCim-,  11)1:1,  4,  G7G. 
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tioiis  he  has  seen  a  lymphocytosis  of  such  an  extreme  grade  that  a 
true  lymphatic  leukemia  was  difficult  to  exclude.  Quite  recently 
Sprunt  and  Evans^  have  also  called  attention  to  another  group  of 
cases  occurring  in  young  adults  in  which  there  is  found  a  mononuclear 
leukocytosis  accompanying  an  acute  infection.  They  point  out 
that  this  type  of  case  may  be  difficult  to  distinguish  at  times  from  the 
onset  of  an  acute  leukemic  state  or  of  an  early  Hodgkin's  disease. 
It  accompanied  upper  respiratory  infections,  and  particularly 
tonsillitis,  and  in  4  of  their  (>  cases  it  was  associated  with  a 
moderate  grade  of  general  glandular  enlargement.  The  blood  pic- 
ture showed  a  slight  increase  in  the  cells  of  the  large  mononuclear- 
transitional  group  and  the  presence  of  many  pathological  lymphoid 
forms.  All  of  these  cases  went  to  complete  recovery,  with  the 
return  of  the  dift'erential  formula  to  normal  limits. 

Obviously,  our  case  cannot  be  classed  with  these  last-mentioned 
groups  of  Cabot  and  Sprunt  and  Evans.  The  only  clinical  point 
against  the  diagnosis  of  chronic  lymphatic  leukemia  was  the  per- 
sistent absence  of  general  glandular  enlargement.  The  long  clinical 
course  of  our  case,  extending  as  it  did  over  a  period  of  three  years, 
the  constant  presence  of  splenomegaly  and  the  study  of  the  necropsy 
material,  with  special  reference  to  the  bone-marrow,  left  little  doubt 
that  the  case  was  primarily  a  true  instance  of  chronic  lymphatic 
leukemia  with  the  rather  unusual  association  of  extensive  amyloido- 
sis and  advanced  nephritis. 

~  Mononuclear  Leukocytosis  in  Reaction  to  Acute  Infections.  ("Inf(?ctious 
Mononucleosis"),  Johns  Hopkins  Hosp.  Bull.,  1920,  31,  410. 
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Bacteriology,  General,  Patholoqical,  Intestinal.  By  Arthur 
I.  Kendall,  B.S.,  Ph.D.,  Dr.  P.  H.,  Professor  of  Bacteriology 
Northwestern  University  Medical  School.  Second  edition.  Pp. 
680;  illustrated  with  99  engravings  and  8  plates.  Philadelphia 
and  New  York:    Lea  &  Febiger,  1921. 

The  many  advances  in  bacteriology  during  the  four  years  that 
have  elapsed  since  the  appearance  of  the  first  edition  of  this  work 
have  been  carefully  considered  in  this  revised  second  edition.  The 
chapter  on  anaerobic  bacteria  is  especially  noteworthy,  with  a  well 
balanced  presentation  of  the  various  anaerobes  found  by  Weinberg 
and  by  Bullock,  Henry,  Mcintosh  and  others  of  the  British  ^ledical 
Research  Committee  to  be  of  such  great  importance  in  war  wounds. 
A  proper  conservatism  is  maintained  in  regard  to  the  etiology  of 
influenza,  typhus,  trench  fever  and  similar  acute  infections,  w^hich 
with  extensive  references  and  the  author's  suggestive  style  offer  the 
reader  very  satisfactory  and  stimulating  presentation.  One  regrets 
the  omission  of  consideration  of  Dreyer's  and  others  work  on  the 
quantitative  agglutination  of  the  typhoid  group  and  in  other  places 
of  more  specifically  detailed  technic  to  guide  the  student  reader. 
The  form  of  the  book,  type,  illustrations  and  index  are  pleasing, 
though,  as  is  so  often  the  case,  one  looks  in  vain  for  a  list  of  illustra- 
tions. E.  B.  K. 


Urinary  Analysis  and  Diagnosis  by  Microscopical  and  Chem- 
ical Examination.  By  Louis  Heitzmann,  M.D.  Fourth 
edition.  Pp.  3G2;  131  illustrations.  New  York:  Wm.  Wood 
and  Company,  1921. 

The  statement  of  the  author  of  this  book  that  he  "  niakes  no 
claims  for  completeness"  in  the  73  pages  of  the  first  i)art,  which  is 
devoted  to  the  chemical  examination,  gives  perhaps  a  sufficient 
indication  to  the  prosj)ective  reader  as  to  what  he  may  expect 
therein.  "As  in  the  i)revious  editions,  the  greatest  stress  has  been 
hiid  upon  the  micr()S(()|)ic  cxaiMiiiation,"  which  occupies  234  of  the 
340  i)ages  of  text.  While  it  is  inuhiubtedly  true  that  microscopic 
examination  of  the  iirinc  should  i>c  carried  out  more  carefullv  tiian 
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is  generally  done  and  that  much  can  be  learned  from  the  higher 
powers  of  the  microscope,  the  reviewer  does  not  agree  that  "  low 
magnifying  powers  .  .  .  are  decidedly  useless"  or  that  the  micro- 
scope is  preferable  to  other  urological  diagnostic  methods  as  frequently 
as  the  author  contends.  Also,  while  there  can  be  no  question  as  to 
the  value  of  many  illustrations  in  a  work  of  this  kind,  the  dia- 
grammatic quality  of  those  here  offered  detracts  greatly  from  their 
value  to  the  urinalysist.  Not  only  are  many  of  the  constituents 
unrecognizable  without  the  identifying  initials  at  the  side,  but  also 
their  stereotyped  arrangement  gives  an  unnatural  bizarre  effect 
recalling  the  advertising  charts  of  enterprising  manufacturers.  The 
careful  thought  devoted  to  the  details  of  microscopic  examination, 
however,  offers  many  valuable  observations.  E,  B.  K. 


A  Text-book  of  Midwifery.  By  Kedarnath  Das,  CLE.,  M.D., 
Professor  of  Midwifery  and  Gynecology,  Carmichael  Medical 
College.  Pp.  477;  288  illustrations.  Calcutta  and  Simla: 
Thacker  Spink  &  Co.,  1921. 

This  manual  of  midwifery  is  an  abridgement  of  the  larger  hand- 
book of  Obstetrics,  by  the  same  author,  which  the  reviewer  had  the 
pleasure  of  looking  over  some  years  ago.  This  smaller  volume  is 
offered  to  present  the  essentials  of  obstetrics  to  the  Hindu  students 
for  whom  it  is  intended.  The  outline  of  the  text  follows  that  of  the 
previous  volume,  while  in  the  condensation  of  the  subject  all  note- 
worthy advances  in  obstetrics  have  been  noticed. 

But  few  criticisms  may  be  offered.  The  subject  of  pituitrin  is 
rather  loosely  handled,  and  while  funnel-shaped  pelves  are  described 
no  mention  of  outlet  measurements  is  found  in  pelvimetry.  On  the 
whole  the  book  is  a  very  good  manual  of  the  subject,  concise,  definite 
and  up  to  date.  P.  F.  W. 


Heart  Disease  and  Pregnancy.  By  Sir  James  Mackenzie, 
M.I).,  LL.D.,  F.R.S.,  F.R.C.P.I.,  Hon.  Consulting  Physician 
to  His  Majesty  The  King  in  Scotland,  Director  of  the  Institute 
for  Clinical  Research,  St.  Andrews.  Pp.  132;  21  illustrations. 
London:  Henry  Frowde,  Hodder  and  Stoughton,  1921. 

In  reading  this  book  one  is  immediately  impressed  by  the  clarity 
and  conciseness  of  the  subject-matter,  by  the  manner  in  which  car- 
diac physiology  is  so  simply  yet  thoroughly  presented,  and  by  the 
note  of  optimism  in  regard  to  the  possibilities  of  reproduction  in 
women  suffering  from  heart  disease. 

VOL.  163,  NO.  3. MARCH,  1922  15 


438  REVIEWS 

The  first  part  of  the  book  discusses  the  normal  changes  in  the 
circulation  during  pregnancy,  labor  and  the  puerperium,  and  the 
changes  in  the  diseased  heart  during  pregnancy.  Then  follows  a 
description  of  heart  physiology  and  heart  disease  in  a  general  sense. 
After  this  come  chapters  on  the  lesions  of  the  valves  and  on  abnormal 
mechanisms  of  the  heart's  action,  in  which  the  complicating  presence 
of  pregnancy  is  taken  up  for  discussion  in  an  engaging  personal 
manner,  with  usually  an  illustrative  case,  and  with  a  short  final 
summary  to  each  chapter.  The  closing  sections  are  on  the  manage- 
ment of  cases  of  pregnancy  associated  with  heart  disease,  and  a 
final  general  summary,  an  excellent  epitome  of  the  subject. 

Undoubtedly  a  study  of  this  book,  presenting,  as  it  does,  the  latest 
word  in  cardiology,  will  assist  the  obstetrician  in  understanding 
more  fully  and  treating  with  greater  success  heart  disease  during 
pregnancy.  P.  F.  W. 


Obstetrics  and  Gynecology.  Edited  by  John  S.  Fairbairn, 
M.A.,  B.M.,  B.Ch.,  F.R.C.P.,  F.R.C.S.,  Obstetric  Physician, 
St.  Thomas's  Hospital.  Pp.  950;  175  illustrations.  London: 
Henry  Frowde,  Hodder  and  Stoughton,  1921. 

Appreciating  that  reproduction,  diseases  of  women  and  other 
medical  and  social  aspects  of  woman's  life  are  intimately  inter- 
mingled, and  with  the  conviction  that  such  problems  should  be 
studied  and  taught  under  one  head  as  they  are  met  in  practice,  the 
editor  has  assembled  these  kindred  topics  in  one  volume.  To  this 
end  the  assistance  of  fifty-eight  contributing  authors,  including  five 
women,  has  been  called  upon  to  produce  an  unusually  comprehen- 
sive, virtually  encyclopedic,  consideration  of  the  reproductive 
system  in  woman  and  its  correlated  organs. 

The  volume  is  larger  than  most  text-books,  slightly  difficult  to 
handle  from  its  bulkiness,  and  although  the  pages  are  double- 
columned  the  print  is  easily  readable.  The  illustrations,  while 
relatively  few,  have  been  well  chosen.  The  subject-matter  is  divided 
in  seven  parts,  composed  of  109  sections  or  chapters.  In  order  are 
discussed  the  female  reproductive  organs,  normal  and  abnormal 
reproduction,  the  infant,  diseases  of  women,  public  health,  social 
and  medicolegal  problems  and  operative  and  other  therapeutic 
procedures.  It  is  interesting  to  note  that  puerperal  infections  are 
not  discussed  under  the  abnormal  puerperium,  but  later  as  a  gyne- 
cologic topic.  The  classification  of  morbid  conditions  in  diseases  of 
women  follows  a  pathological  rather  than  an  anatomical  basis.  With 
so  many  authors  some  repetition  has  been  unavoidable,  but  the 
dificrence  in  viewpoint  is  of  value  to  the  reader.  The  most  marked 
example  of  reduplication  is  in  the  sections  on  the  relief  of  pain  in 
labor,  and  amnesic  narcosis  (twilight  sleep). 
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It  is  difficult  to  single  out  any  special  part  or  section  for  com- 
mendation among  so  many  excellent  contributions.  The  modern 
trend  of  afTairs  is  sufficient  reason  for  the  inclusion  of  the  interesting 
chapters  dealing  with  communal,  social  and  legal  aspects  of  woman's 
reproductive  life.  The  volume  is  a  splendid  work  of  reference  on 
obstetrics,  gynecology  and  closely  allied  subjects,  and  reflects  great 
credit  on  the  editor  and  his  large  and  very  able  stali'  of  associates. 

P.  F.  W. 


Collected  Studies  of  the  Bureau  of  Laboratories  of  the 
City  of  New  York.  Dr.  William  H.  Park,  Director.  Vol. 
IX,  1916-1919.  Pp.  491.  Published  bv  the  Department  of 
Health  of  New  York,  1921. 

The  58  articles  comprising  this  volume  (the  first  to  appear  since 
1915)  represent  the  investigations  conducted  under  Dr.  Park's 
direction  between  1916  and  1919  by  Krumwiede,  Tingler,  Hess, 
Pratt  and  other  well  known  investigators  in  the  New  York  Depart- 
ment of  Health  Laboratories.  Although  unfortunate  that  it  could 
not  either  have  been  made  to  include  more  recent  work  or  else  have 
appeared  earlier,  it  is  like  most  collections  of  this  kind  an  extremel}^ 
useful  reference  book  for  workers  in  the  same  fields.  The  table  of 
contents  is  classified  into:  (1)  Applied  Therapy  and  Preventive 
^Medicine;  (2)  Bacteriology;  (3)  Chemistry;  (4)  Diagnosis;  (5) 
Etiologv;  (6)  Immunity;  (7)  Sanitation;  (8)  Physiology;  (9)  Serology. 

E.  B.  K. 


The  Heart:  Old  and  New  Views.  By  H.  L.  Flint,  M.D.,  Late 
Captain  R.A.M.C.,  Cardiological  Center  for  the  Northern  Com- 
mand.    Pp.  177.     New  York:  Paul  B.  Hoeber. 

Tins  little  book  is  divided  into  two  parts.  The  first  is  entitled 
"The  Heart  in  Antiquity"  and  contains  a  brief  account  of  views 
regarding  the  heart  and  its  diseases  from  earliest  Sumerian  times 
to  the  latter  part  of  the  nineteenth  century.  The  second  is  headed 
"The  Development  of  Instruments  and  Instrumental  Methods." 
For  the  most  part  the  discussion  is  concerned  with  the  polygraph, 
the  electrocardiograph  and  the  arrhythmias.  A  brief  historical  sum- 
mary of  the  development  of  knowledge  concerning  the  functions 
of  heart  muscle  is  included.  A  few  pages  only  are  devoted  to  the 
interpretation  of  physical  signs,  the  diagnosis  of  heart  disease, 
heart  failure  and  treatment. 

The  book  contains  much  of  interest  and  value  for  the  student  or 
practitioner  who  wishes  to  acquaint  himself  with  the  great  names 
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and  the  great  achievements  in  the  history  of  cardiology.  The 
account  of  the  work  of  Harvey  and  his  predecessors  is  particularly 
well  done.  One  could  wish  that  not  so  much  had  been  said  con- 
cerning the  abnormal  cardiac  rhythms  and  more  about  the  influence 
of  scientific  progress  in  increasing  the  effectiveness  of  ordinary 
clinical  methods  in  diagnosis,  prognosis  and  treatment. 

c.  c.  w. 


Studies  in  Deficiency  Disease.  Robert  McCarrison,  IVI.D., 
D.Sc,  Hon.  LL.D.  Fellow  of  the  Royal  College  of  Physicians, 
London;  Laureat  de  1' Academic  de  Medecine,  Paris;  Honorary 
Surgeon  to  the  Viceroy  of  India;  Lieutenant-Colonel,  Indian 
Medical  Service.  Pp.  270;  82  illustrations.  London:  Henry 
Frowde  and  Hodder  and  Stoughton,   1921. 

Tucked  away  in  the  heart  of  the  Himalaya  Mountains  twenty 
days'  ride  from  the  nearest  railroad  station,  four  days'  ride  from  the 
nearest  white  person  excepting  the  three  white  companions  he  had 
with  him,  McCarrison,  in  the  face  of  these  obvious  difficulties,  has 
been  able  to  carry  out  a  splendid  piece  of  scientific  research  work. 
When  one  thinks  of  the  many  obstacles  that  had  to  be  met  in  the 
nine  years  of  intensive  study  that  this  work  represents  one  would 
not  be  surprised  if  it  lacked  certain  details,  was  incomplete,  or  was 
not  sufficiently  well  worked  out,  but  in  going  over  the  text  one  is 
surprised  at  the  very  great  completeness  of  the  work  and  the  minute- 
ness with  which  the  studies  are  conducted  from  every  point  of  view. 
]\IcCarrison  has  studied  the  effect  of  deficiency  in  food  on  diti'erent 
types  of  animals,  notably  the  pigeon  and  the  monkey.  He  has 
deprived  large  numbers  of  them  of  the  various  vitamines  and  then 
he  has  studied  not  only  the  effect  this  has  had,  in  a  general  way,  on 
the  animals  but  he  has  also  studied  very  carefully  and  closely  the 
gross  morbid  and  microscopical  pathology  of  the  various  organs  of 
these  animals.  It  is  this  phase  of  his  work  which  is  particularly 
interesting.  He  shows,  for  example,  that  there  takes  place  an 
enlargement  of  the  adrenal  gland  as  the  result  of  any  type  of  food 
deficiency,  whereas  the  other  endocrine  structures  tend  to  atrophy. 
He  shows  by  very  careful  weighing  of  the  difi'erent  endocrine  organs 
just  how  great  is  the  change  in  size  of  these  organs  on  deficient  diets 
and  shows  microscopically  also  the  changes  that  take  place.  The 
same  i)lan  is  followed  with  the  gastro-intestinal  tract  and  with  the 
heart  and  blood-vascular  system,  as  well  as  the  nervous  system. 
In  addition  to  his  experimental  work  McCarrison  in  the  fourth  part 
of  his  book  deals  with  the  j)ractic-al  ap])Hcation  of  his  deficiency 
disease  studies  which  he  has  made  experimentally.  In  addition  to 
the  usual  diseases  which  we  chissify  as  deficiency  diseases:  jiellagra, 
beriberi,  and  so  on  probably  the  most  interesting  observation  that 
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he  has  to  make  in  connection  ^ith  the  practicability  of  his  studies 
is  the  frequency  Avith  which  deficiencies  in  the  diet  can  produce 
gastro-intestinal  disorders.  This  is  certainly  throwing  a  new  light 
on  some  of  these  vague  conditions  of  the  alunentary  tract  with 
which  we  have  to  deal  with  in  our  ordinary  civilized  life,  and  which 
we  have  not  been  wont  to  consider  the  result  of  improper  diet. 

Dr.  ]\IcCarrison's  book  is  extremely  interesting  and  very  well 
WTitten  and  ^^•ill  amply  repay  those  who  read  it.  It  is  not  merely 
a  dry  recitation  of  a  series  of  experiments  but  it  is  a  \'ivid  presenta- 
tion of  a  large  series  of  absorbing  experiments  which  should  appeal 
to  medical  men.  J.  H.  M.,  Jr. 


The  Spleen  and  Some  of  its  Diseases.  By  Sir  Berkeley 
MoYNiH.\N.  Pp.  129;  13  illustrations.  Philadelphia:  W.  B. 
Saunders  Company,  1921. 

Sir  Berkeley Moynihan, in  1920,  delivered  the  Bradshaw Lecture 
of  the  Royal  College  of  Surgeons  of  England,  choosing  as  the  subject 
of  his  address  the  surgery  of  the  spleen  and  the  diseases  associated 
with  a  disordered  spleen.  He  has  now  published  this  lecture  as  a 
small  volume  of  129  pages.  The  book  represents  a  correlation  of 
the  surgery  of  this  organ,  as  would  be  expected,  with  a  discussion 
of  the  diseases  which  are  associated  AAith  changes  in  the  spleen.  The 
volume  can  in  no  way  be  called  a  monograph,  it  is  not  sufficiently 
complete  to  warrant  such  a  term,  nor  does  the  author  apparently 
wish  it  to  be  considered  as  such,  as  the  title  of  the  book  indicates 
in  speaking  of  some  of  the  diseases  of  the  spleen.  It  can  be  recom- 
mended, therefore,  as  an  interesting  summary  of  our  knowledge  in 
part  of  some  diseases  presenting  splenic  pathology  such  as  pernicious 
anemia,  leukemia,  Banti's  disease,  hemolytic  jaundice,  and  other 
less  important  diseases.  The  book  will  be  of  value  to  those  who  are 
interested  in  diseases  of  the  spleen  but  it  cannot  be  considered  as  a 
reference  book  for  those  who  are  interested  in  the  more  abstruse 
and  deeper  problems  of  splenic  diseases  and  the  functions  of  the 
spleen.  J.  H.  M.,  Jr. 


Orthopedic  Surgery  of  Injuries.  By  \'arious  Authors. 
Edited  by  Sir  Robert  Jones,  K.B.E.,  C.B.,  F.R.C.S.,  Director 
of  Orthopedics,  St.  Thomas's  Hospital;  Consulting  Orthopedic 
Surgeon,  Royal  Infirmary,  Liverpool;  Hon.  Adviser  to  the  Min- 
istry of  Pensions  (Orthopedic  Surgery).  Pp.  1231;  474  illustra- 
tions.    London:  Oxford  University  Press,  1921. 

The  advance  of  orthopedic  surgery  during  the  past  war  has  been 
enormous,  and  it  is,  perhaps,  the  outstanding  feature  in  surgical 
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science.  In  these  two  large  volumes  Sir  Robert  Jones  and  a  group 
of  leading  American  and  British  orthopedic  surgeons  have  contrib- 
uted a  vast  amount  of  information  based  upon  experiences  in  the 
treatment  of  war  injuries.  The  thirty-nine  chapters  are  contributed 
by  thirty-six  authors,  three  of  whom  are  Americans,  thirty-two 
British  and  one  Portuguese,  ex-King  Manuel  of  Portugal.  The  first 
volume  opens  with  a  foreword  by  Sir  Thomas  H.  Goodwin.  Follow- 
ing this  is  a  preface  by  Sir  Robert  Jones,  who  defines  the  principles 
of  orthopedic  surgery  and  traces  the  development  of  the  great 
orthopedic  centers  of  England  and  Scotland.  A  notable  biographical 
sketch  of  Hugh  Owen  Thomas  is  contributed  by  Dr.  Arthur  Keith. 
He  delineates  the  impress  of  this  great  Liverpool  surgeon  upon 
modern  orthopedic  thought  and  practice.  The  chapters  on  the 
Prevention  of  Deformities,  by  Gray,  and  the  Principles  of  Ortho- 
pedic Surgery  as  They  Apply  to  the  Military  Need,  by  Goldthwait, 
should  be  of  particular  interest  to  the  military  surgeon.  Trethowan's 
chapter  on  Simple  Fractures  of  the  Upper  and  Lower  Limbs  is  excel- 
lent, but  one  notes  the  absence  of  a  single  illustration.  Splinting 
of  War  Fractures,  by  Carlisle,  is  well  illustrated  and  the  Thomas 
splints  and  their  uses  are  described.  Hey  Groves  contributes  an 
interesting  and  well  illustrated  chapter  on  Ununited  Fractures. 
Sir  Robert  Jones's  contributions  are  three  chapters,  -Nlalunion  of 
the  Femur,  iVnkylosis  and  Stiff  Joints,  Flail  Joints  and  their  Treat- 
ment. These  are  written  in  Jones's  characteristic  vein,  practical 
and  to  the  point.  In  discussing  arthroplasties,  reference  is  made  to 
the  use  of  Horsley's  wax,  the  composition  of  which  he  does  not 
mention.  We  should  like  to  know  more  about  it.  In  the  chapter 
on  Chronic  Osteomyelitis,  by  Elmslie,  Bipp  is  recommended,  a 
preparation  which  has  not  been  so  popular  in  this  country  as  in 
England.  Chapters  on  The  Knee-joint,  })y  S.  Alwyn  wSmith,  Dis- 
turbance of  the  Lumbar  Spine  and  Pelvic  Girdle,  by  F.  C.  Kidner, 
Orthopedic  Surgery  of  the  Hand  and  Wrist,  Walter  I.  Baldwin, 
Treatment  of  Disabilities  of  Joints  of  the  Upper  Extremity  above  the 
Wrist,  Naughton  Dunn,  The  Ankle-joint  and  the  Foot,  David 
McCrae  Aitken,  Amputations,  Elmslie,  and  The  Organization  and 
Ecjuipment  of  Centers  for  the  Limbless  are  other  articles  incorpor- 
ated. In  this  volume  one  notes  the  absence  of  references  to  the 
contributions  of  Willems,  the  great  Belgian  surgeon,  who  has  revolu- 
tionized our  knowledge  of  the  treatment  of  acute  septic  joint  infec- 
tious. 

\'<)hnne  II.  Over  400  ])Hges  of  this  volume  are  devoted  to  the 
peripheral  spinal  nerves  and  their  injuries.  In  the  vast  field  of  war 
surgery  no  section  has  chiimed  so  many  observers  or  proved  so 
fascinating  and  instructive  as  that  which  deals  with  injuries  to  the 
])eripl)<'ral  nerves.  H(>giuiiing  with  a  comprehensive  description  of 
the  anatomy  of  the  pcrii)h('rai  nerves  by  Patterson,  ilhistrated  by 
diagrams  and  photographs, a  splendid  chapter  on  I  )iagnosis  of  Periph- 
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eral  Nerve  Injuries,  by  Stewart  and  Bristow,  follows.  The  chap- 
ter on  Operative  Treatment,  by  Sir  Harold  Stiles,  is  beautifully 
illustrated  in  color,  and  is  one  of  the  most  complete  articles  on  the 
subject.  \Yritten  by  a  master,  it  stands  out  as  a  distinct  feature  of 
this  volume.  As  a  guide  to  the  surgeon  who  contemplates  operating 
on  peripheral  nerves,  this  chapter  should  be  of  great  practical  value. 
A  chapter  by  Bristow  on  The  After-treatment  of  Peripheral  Nerve 
Injuries  considers  splintage,  heat,  electrical  stimulation,  massage, 
remedial  exercises  and  reeducation.  Two  chapters  on  P^nd  Results 
of  Nerve  Injuries,  with  statistics  based  upon  a  large  number  of  cases, 
follows.  They  are  exceedingly  instructive,  but  they  should  be  con- 
densed, as  there  is  a  great  deal  of  repetition.  Other  chapters  in  this 
volume  are  Transplantation  of  Tendons  in  Irreparable  Nerve 
Injuries,  Injuries  to  the  Head  and  Spine,  Functional  and  lieflex 
]\Iovements  in  Their  Relation  to  Orthopedic  Surgery,  Muscular 
Movements  and  Nerve  Lesions,  Splints  and  Plaster,  Plain  ]Metal 
Splints,  Electricity,  Massage,  Gymnastic  Exercises,  Hydrotherapy, 
Roentgen  Ray,  Curative  Workshops,  The  Organization  and  Admin- 
istration of  a  Military  Orthopedic  Hospital.  Although  dealing  with 
problems  affecting  war  injuries,  the  application  of  principles  to 
industrial  traumata  makes  them  of  extreme  value  to  the  neurologist, 
the  general  surgeon  and  the  orthopedic  surgeon.  These  books  are 
comprehensive  in  their  scope,  written  in  a  clear  style,  and  undoubt- 
edly stand  out  as  a  great  contribution  to  the  surgical  literature  of 
the  Great  War,  and  while  there  is  much  valuable  information  con- 
tained in  this  work,  it  could  be  profitablv  condensed. 

M.  B.  C. 


Modern  Italian  Surgery.  By  Paola  De  Vecchi,  M.D.,  Corre- 
sponding Member  of  the  Royal  Academy  of  Medicine,  Turin. 
Pp.  250;  15  illustrations.    New  York:  Paul  B.  Hoeber,  1921. 

To  Italy,  Americans  have  traveled  to  see  art  and  ruins  but  never 
to  visit  their  hospitals  or  to  learn  from  the  Italian  medical  teachers. 
The  achievements  of  Italy  in  Medicine  and  Surgery  during  the  last 
war  have  been  so  great  that  the  world  can  no  longer  fail  to  recognize 
them.  Mikulicz,  Sauerbruch,  Morelli,  Bassini,  Pizzoli,  Cadivilla, 
Porro,  Girrdano,  Durante,  Ceci  and  a  host  of  others  have  blazoned 
their  names  on  the  tablets  of  fame.  America  has  a  large  industrious 
and  intelligent  Italian  population.  Indeed,  New  York  City  alone 
contains  a  larger  Italian  city  than  any  to  be  found  within  the  borders 
of  the  Kingdom  of  Italy  itself. 

For  economic,  scientific  and  artistic  reasons  it  is  desirable  to 
promote  a  closer  relationship.  It  is  with  this  hope  in  view  that  the 
author,  who  has  spent  his  entire  professional  life  in  America  has 
written  this  volume.    It  is  not  a  scientific  review  by  any  means,  but 
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is  a  brief  recital  of  what  has  l)een  clone.  In  Italy  in  the  last  fifty 
years  enormous  strides  have  been  taken  and  now  the  nation  can 
look  with  much  pride  on  its  present  up-to-date  scientific  institu- 
tions and  profession. 

A  brief  account  of  modern  Italian  surgery,  of  the  men  who  are 
distinguished  of  the  institutions  and  the  surroundings  is  presented 
especially  for  the  purpose  of  bringing  together  the  physicians  and 
surgeons  of  Italy  and  America. 

Aside  from  the  purely  scientific  contribution  the  book  makes  very 
pleasant,  interesting  and  instructive  reading  from  the  standpoint 
of  general  information.  E.  L.  ¥.. 


Surgical  Clinics  of  North  America.     Mayo  Clinic  Xo.,  Vol.  I, 
Xo.  5,  October,  1921.     W.  B.  Saunders  Company,  Philadelphia. 

The  character  and  worth  of  the  work  produced  and  reported  by 
the  members  of  the  ^layo  Clinic  needs  no  introduction  or  recom- 
mendation to  the  readers  of  medical  and  surgical  subjects.  This 
number  of  the  Clinics  is  made  up  entirely  of  contributions  from  that 
staff,  twenty-three  in  number.  Every  article  brings  the  reader 
something  new  and  useful.  It  is  pleasantly  free  from  endless  sta- 
tistical and  case  history  detail  and  on  the  other  hand  is  sufficiently 
free  to  thoroughly  present  the  subjects  under  discussion.  It  is 
thoroughly  illustrated,  having  161  in  this  number.         E.  L.  E. 


^Manual  of  Surgical  Anatomy.  By  Charles  P.  Whittaker, 
P\R.C.S.,  F.R.S.E.,  Demonstrator  of  Anatomy,  Edinburgh,  etc. 
Third  edition.  Pp.  429;  90  illustrations.  ^Yiiliam  Hood  &  Co., 
X'^ew  York.     Edinburgh:  E.  S.  Livingstone,  1921. 

This  the  third  edition  since  1910  shows  the  popularity  of  this 
work,  which  is  primarily  written  for  the  student.  It  is  in  no  sense  a 
text-i)ook,  but  merely  an  outline  to  be  fiUed  in  by  its  study  of  larger 
works,  attendance  (m  lectures  and  work  in  the  dissecting  room. 
The  details  of  surface  anatomy  have  been  omitted  for  the  sake  of 
brevity.  The  illustrations  are  largely  original.  The  book  is  of  a 
handy  size,  having  good  jM'int  on  first-class  j)a])er.  The  text  is  dear 
and  concise  and  the  style  i)leasing.  E.  L.  E. 
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A  Clinical  Lecture  on  the  Orthopedic  Treatment  of  Poliomyelitis.— 
Fairbaxk  {Brif.  Med.  Jovr.,  April  9,  1921,  p.  517)  says  that  it  is  cus- 
tomary for  purposes  of  treatment  to  diA'ide  the  course  of  a  case  into  three 
stages:  the  early  acute  stage,  which  lasts  while  there  is  pain  and  ten- 
derness in  the  muscles;  the  second,  a  convalescent  stage,  during  which 
the  recovery  of  power  is  taking  place,  lasts  to  the  end  of  the  first  year, 
sometimes  to  the  end  of  the  second  year;  and  the  third  stage,  which 
begins  after  the  lapse  of  two  years.  Until  this  stage  all  reconstructive 
surgery  is  delayed.  During  the  first  stage  the  spinal  cord  is  the  seat  of 
a  hemorrhagic  inflammation,  which  is  gradually  subsiding.  The  first 
essential  of  treatment  is  rest,  both  for  the  spinal  cord  and  affected 
muscles.  Steps  should  be  taken  to  provide  absolute  rest  for  all  of  the 
affected  muscles,  for,  without  fixation,  deformities  are  certain  to  occur. 
The  neutral  position  is  one  in  which,  as  far  as  possible,  no  one  muscle 
or  group  of  muscles  around  a  joint  is  favored  to  the  detriment  of  others. 
Thus  the  foot  is  put  at  a  right  angle,  the  knees  are  straight,  the  hips 
are  straight  and  the  spine  flat.  Massage  should  be  carried  out  with 
extreme  gentleness.  Electricity  is  useless  at  this  stage.  The  author 
gives  a  word  of  caution  concerning  the  spinal  muscles:  a  case  in  which 
the  spinal  nniscles,  though  slightly  affected  at  first,  have  recovered 
but  still  remain  weak  when  the  child  first  begins  to  sit  up,  is  just  the 
subject  for  scoliosis.  The  possible  causes  of  scoliosis  in  poliomyelitis 
cases  are:  paralysis  or  weakness  of  the  spinal  muscles  on  one  side,  the 
abdominal  muscles  in  one  loin  and  of  the  intercostals  on  one  side,  of 
one  psoas;  secondly,  general  weakness  of  all  the  .spinal  and  accessory 
muscles;  thirdly,  contracture  of  one  hip;  fourthly,  shortness  of  one  leg; 
and  lastly  paralysis  of  one  shoulder.  In  a  case  treated  well  throughout, 
a  muscle  which  is  absolutely  paralyzed  after  twelve  months  must  be 
regarded  as  hopeless.    The  treatment  during  the  second  stage  consists 
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in  keeping  the  part  warm,  relaxation  of  the  paralyzed  or  weak  muscles, 
massage  and  reeducation  of  muscles,  to  which  must  be  added  '  'correc- 
tion of  deformity."  Additional  covering  for  a  paralyzed  limb  is  essential 
even  in  summer  months.  Splinting  is  the  most  important  factor  of 
treatment.  The  splints  must  be  left  on  day  and  night  and  removed 
only  for  washing  and  massage.  As  soon  as  recovery  has  progressed 
sufficiently,  walking  should  be  encouraged,  suitable  apparatus  being 
employed.  Reeducation  of  muscles  means  nothing  more  than  exercises 
carried  out  with  a  minute  regard  for  the  development  of  individual 
muscles.  Normal  voluntary  contraction  is  to  be  preferred.  There  is 
no  doubt  that  active  exercises  are  the  best  means  of  increasing  the 
power  of  a  weak  muscle  provided  that  muscle  has  recovered  sufficiently 
to  contract  voluntarily.  The  causes  of  deformity  are  gravity  and  the 
inability  of  a  weak  or  paralyzed  group  of  muscles  to  elongate  their 
opponents  after  the  latter  have  contracted.  Contracture  in  a  muscle 
is  proof  of  some  though  perhaps  not  very  obvious  recovery  of  tone  in 
that  muscle.  The  operative  procedures  are  practically  limited  to 
tenotomies,  fasciotomies,  wrenching  and  tendon  lengthenings.  The 
latter  is  preferable  in  the  bigger  tendons.  A  not  uncommon  deformity 
at  the  knee,  due  to  the  pull  of  the  biceps  muscle,  which  has  alone 
recovered  or  has  recovered  to  a  greater  extent  than  the  rest  of  the 
muscles  about  the  joint,  is  a  triple  one — a  combination  of  genu  valgum, 
flexion  of  the  knee  and  external  rotation  of  the  tibia.  In  all  cases  cor- 
rection must  be  gradual.  Osteotomy  is  not  required.  Tendon  trans- 
plantation should  never  be  done  until  at  least  two  years  have  elapsed 
and  ne\er  while  any  deformity  present  has  not  been  fully  overcorrected. 
Transplantation  of  a  muscle  which  is  only  just  acting  is  worse  than 
useless.  The  transplanted  tendon  should  always  be  attached  subperi- 
osteally  rather  than  simply  sewn  to  another  tendon.  Good  results  are 
not  usually  obtained  by  trying  to  make  a  pure  flexor  into  an  extensor. 
Arthrodesis  should  never  be  performed  before  nine  years  of  age  and 
gives  better  results  if  even  farther  delayed.  In  the  shoulder  there  are 
two  necessary  conditions ^f air  power  in  the  muscles  fixing  and  moving 
the  scapula,  and  sufficient  recovery  in  the  forearm  and  hand — to  war- 
rant the  operation.  Arthrodesis  of  the  hip-joint  and  knee-joint  in 
poliomyelitis  seems  to  the  author  to  be  very  rarely  justifiable.  In  the 
ankle  arthrodesis  gives  an  excellent  result  in  some  cases.  The  result 
apparently  depends  on  the  stability  of  the  subastragaloid  and  other 
joints  of  the  foot.  

Carcinoma  of  Large  Bowel.— Shetton  (Brit.  Med.  Join-.,  .April  1(), 
1021,  p.  So;"))  says  that  abdominal  pain  with  irrcgularitx  o\'  the  bcnvols 
whicii  is  persistent  for  more  tlian  twelve  months  should  l)0  looked  upon 
as  sullicient  to  justil'y  an  exploratory  operation,  for  good  results  can 
only  be  obtained  when  cases  come  sulHciently  early.  The  author 
favors  radical  operations.  The  excision  should  be  a  free  (me — at  least 
four  inches  of  healthy  bowel  should  be  removed  on  each  side  of  the 
growth,  with  the  mesentery  and  lymphatic  glands.  Knd-to-end  junc- 
tion is  a<lvocated,  with  preference  for  simple  suture  of  linen  thread  to 
any  mechanical  devices.  l''ive  ca.ses  which  were  operated  within  the 
brief  space  of  eighteen  days  are  outlined  with  good  iininediate  results 
in  4  cases:  4  of  the  eases  were  of  the  colunmar  type  and  only  1  of  the 
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sclerosing  type;  3  of  the  growths  occurred  in  the  cecum,  1  in  hepatic 
flexure,  the  other  in  the  pelvic  colon.  In  the  author's  experience  the  last- 
named  region  is  the  commonest  site;  moreover,  the  growth  is  usually 
of  the  sclerosing  variety.  The  operation  is  a  serious  one  and  its  mor- 
tality^ rate  is  high,  but  the  alternative  is  either  death  or  an  artificial 
anus.  The  patient,  however,  in  vast  majority  of  instances,  will  accept 
the  operation  which  will  remove  their  disease  no  matter  what  the  risk  is. 


Fracture  of  Skull  in  Children.  —  Moorhead  and  Wheeler  (Aim. 
Surg.,  1921,  Ixxiii,  72)  say  that  a  combination  of  vault  and  basal 
injury  can  be  expected  in  a  very  large  percentage  in  which  the  injury 
has  been  severe  and  when  the  violence  has  not  been  direct  and  localized 
in  character;  in  the  latter,  vault  fracture  is  more  usual.  The  mortality 
of  this  series  was  26  per  cent,  in  which  o  per  cent  followed  vault  fracture, 
10  per  cent  basal,  and  11  per  cent  combined  vault  and  basal  injury; 
stated  in  another  way,  involvement  of  the  base  gave  a  mortality  of  21 
per  cent,  four  times  that  of  the  vault.  If  associated  injuries  are  excluded 
their  mortality  is  only  17  per  cent.  Early  death  (within  forty-eight 
hours)  was  due  to  the  head  injury  or  associated  injury;  thereafter, 
infection  in  the  form  of  meningitis,  often  pneumococcic,  was  the  chief 
factor:  16  of  their  cases  died  within  twenty-four  hours;  this  means  that 
over  three-fourths  of  the  fatalities  occurred  within  the  first  two  days. 
By  comparison  with  adults,  children  have  25  per  cent  better  chance 
for  life  with  an  equal  grade  of  skull  injury.  The  number  of  cases  requir- 
ing operation  is  relatively  small.  In  this  group  12  per  cent  were  operated 
upon. 

Surgery  of  Cysts  of  the  Spleen.  —  Fowler  {Ann.  Surg.,  1921, 
Ixxxiii,  20)  says  that  there  are  2  authentic  cases  of  dermoid  cysts 
recorded.  These  present  studies  include  90  cases  of  non-parasitic  cysts 
of  the  spleen.  Non -parasitic  cysts  are  most  common  in  women  during 
the  childbearing  period;  however,  pregnancy  and  such  antecedent  dis- 
eases of  the  spleen  as  malaria  and  syphilis  cannot  be  evoked  for  more 
than  minor  contributing  roles.  In  the  case  of  pseudocysts,  trauma  plays 
the  most  important  role  in  the  simple,  large,  unilocular,  so-called  hem- 
orrhagic or  serous  type;  the  latter  usually  develops  secondarily  from  the 
former.  The  influence  of  twisted  pedicle,  embolism  and  diseases  of 
intrasplenic  bloodvessels  cannot  be  denied.  In  the  case  of  true  multiple 
cysts,  inclusions  of  misplaced  cellular  nests  (endothelium  of  the  peri- 
toneum or  cells  of  origin  of  lymphatic  spaces  or  vessels)  during  the 
developmental  period,  or  as  a  result  in  later  life  of  traumatic  or  spon- 
taneous rupture  of  the  capsule,  or  of  perisplenitis,  may  result  in  multiple 
cysts  of  the  serous  or  lymphatic  variety.  True  neoformative  cysts 
(lymphangioma,  hemangioma)  are  not  common.  Sixty  cases  of  non- 
parasitic cysts  have  been  treated  surgically,  11  by  puncture,  14  by  inci- 
sion and  drainage,  6  by  excision  or  partial  splenectomy,  30  by  splenec- 
tomy. The  latter  is  usually  the  method  of  choice.  The  mortality  for 
splenectomy  is  3.5  per  cent.  Echinococcus  disease  of  the  spleen  repre- 
sents the  one  type  of  parasitic  cysts  reported  in  the  literature.  This 
disease  is  rarely  a  surgical  problem  of  the  spleen  alone,  for  in  about 
four-fifths  of  the  cases  the  liver  or  other  organ  is  involved.  There  are 
about  100  cases  recorded  up  to  1.S90.  The  mortality  for  23  cases  sub- 
jected to  splenectomy  is  about  17  per  cent. 
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A  Comparative  Study  of  the  End-results  of  Cholecystostomy  and 
Cholecystectomy.— Moore  {Surg.,  Gynec.  andObst.,  1921,  Ixxiii,  41)  says 
that,  in  general,  cholecystectomy  is  the  operation  of  choice  in  all  cases 
except  where  general  debility  or  serious  complications — such  as  abscess, 
peritonitis  or  previous  extensive  adhesions — make  removal  too  danger- 
ous or  prolonged  an  operation.  In  such  cases  cholecystostomy  with 
possible  later  cholecystectomy  may  be  done  with  advantage.  Judg- 
ment in  selection  of  cases  for  removal,  early  diagnosis  and  early  opera- 
tion all  make  for  the  choice  and  ultimately  vastly  more  satisfactory 
results  of  choice^' stectomy.  The  value  of  this  method  of  treatment  for 
appendicitis  is  unquestioned,  and  it  seems  as  logical  to  follow  this  same 
procedure  in  the  case  of  a  smiilarly  affected  gall-bladder.  Moreover, 
the  diseased  gall-bladder  has  also  come  much  into  the  limelight  in 
recent  years  as  a  focus  of  infection  in  various  forms  of  arthritis,  anemias 
and  general  constititional  disturbances,  and  many  of  the  removals  have 
been  followed  by  marked  improvement  in  general  bodily  metabolism 
and  welfare.  

Reconstruction  of  Neck  of  Femur.  —  Whitman  (Stirg.,  Gynec.  and 
Obst.,  1921,  xxxii,  479)  says  that  ununited  fracture  of  the  neck  of  the 
femur  is  in  most  instances  a  painful  as  well  as  a  crippling  condition,  for 
which  operative  treatment  would  be  advised  and  accepted,  in  vigorous 
subjects,  if  definite  relief  could  be  assured.  Technic  of  operation  and  cases 
cited.  The  reconstruction  operation  has  a  great  advantage  over  bone- 
grafting  in  cases  of  the  ordinary  type,  for  the  removal  of  the  trochanter 
restores  a  bearing  surface  for  the  femur  by  reconstructing  a  neck  Avhich, 
when  remolded,  may  be  adjusted  to  the  acetabulum  to  form  a  stable 
articulation.  The  displacement  of  the  trochanter  to  a  lower  attach- 
ment on  the  femur  in  the  attitude  of  abduction  provides  a  muscular 
sling  whose  tension  supports  the  limb  in  its  proper  rotation  to  the  pelvis, 
while  its  outward  projection  restores  effective  leverage  for  the  attached 
muscles,  of  which  the  glutei,  the  direct  abductors  of  the  limb,  are  the 
most  important.  The  author  would  have  all  cases  piimarily  treated 
by  the  immediate  and  efficient  Whitman  abduction  method,  which 
will  be  followed  by  repair  in  most  instances.  If  union  fails  Avhen  accu- 
rate apposition  of  the  fractured  surfaces  has  been  maintained  for  a  suffi- 
cient time,  as  confirmed  by  .r-ray  examination,  it  indicates  a  low  Aitality 
of  the  tissues  and,  therefore,  the  advisability  of  the  reconstruction 
operation  in  preference  to  bone-grafting. 


Habitual    or    Recurrent    Dislocation    of    Shoulder.  —  Henderson 

{Sitrg.  Gynec.  and  Ob.st.,  1921,  xxxiii,  1)  says  that  capsulorrluiphy  to 
strengthen  the  shoulder  gave  50  per  cent  cures  in  the  IG  cases  of  habitual 
or  recurrent  dislocation  of  the  shoulder.  Five  of  the  patients  (31.2.5 
per  cent)  are  so  decidedl\-  improAcd  that  they  are  more  than  satisfied 
with  the  operation.  This  ])i'r<'entage  of  improvement  and  the  percentage 
of  cures  give  good  results  in  81.25  per  cent.  It  is  probable  that  muscle 
pull,  or  possible  relaxation  of  the  shoulder  capsule  above,  has  not  been 
sufficiently  considered  in  the  treatment.  It  is  reasonable  to  suggest, 
therefore,  that  the  pectoralis  major,  teres  major  and  latissimus  dorsi 
be  lengthened,  and,  if  thought  niH-essary,  the  region  of  the  caj)sule 
where  the  snpras])inat\is  and  infraspinatus  are  in.serted  and  the  ante- 
rior inferior  portion  of  the  capsule  be  reefed. 
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Quinidin  for  Relief  of  Auricular  Fibrillation.— In  12  of  the  35  cases  of 
auricular  fibrillation  treated  by  Bock  {Deidsch.  med.  Wchnschr.,  1921, 
xlvii,  1052)  there  was  relief  from  the  use  of  quinidin.  The  effect  is 
usually  transient;  in  some  cases,  however,  the  action  is  prolonged  with 
no  recurrence  for  from  two  months  to  a  year.  In  some  cases  e\'ident 
decompensation  was  reheved  by  quinidin.  In  absolute  arrhythmia 
the  author  recommends  quinidin  and  considers  it  especially  valuable 
in  persons  with  peripheral  arteriosclerosis  and  hypertension.  It  is 
not  suitable  for  the  treatment  of  a  case  of  acute  and  recurrent  endo- 
carditis. _____ 

Lobelia  as  a  Respiratory  Depressant.— In  depression  of  the  respi- 
ratory center  Hoechstenbach  (Deutsch.  med.  Wchnschr.,  1921,  xlvii, 
876)  uses  lobelia  hydrast.  crist.  Ingelheim  intramuscularly  or  subcuta- 
neously,  as  it  acts  as  a  direct  stimulant  to  the  respiratory  center.  In 
an  emergency  it  may  be  given  intravenously.  It  has  a  relaxing  effect 
on  the  bronchi  and  is  especially  effective  as  an  antiasthmatic. 


Effect  of  Pituitrin  on  Specific  Gravity  of  the  Urine.— Dew^cA.  vied. 
Wchnschr.,  1921,  xlvii,  869)  found  that  pituitrin  in  normal  individuals 
leads  to  the  excretion  of  a  more  highly  concentrated  urine  than  nor- 
mal, so  that  the  specific  gravity  is  at  least  1.020  to  1.022.  Where 
the  kidneys  are  diseased  pituitrin  does  not  bring  out  this  increased 
concentration.  The  pituitrin  effect  usually  lasts  for  several  hours 
after  subcutaneous  injection.  

Calcium  Solution  as  a  Coagulation  Accelerator.— Goetting  (Deutsch. 
med.  Wchnschr.,  1921,  xlvii,  955)  uses  10  cc  of  10  per  cent  calcium  in 
3  per  cent  gum  arabic  solution  intravenousl}'.  In  three  hours  the 
coagulation  time  is  cut  in  half  and  gradually  returns  to  normal  in 
twenty-four  hours.  This  method  was  used  in  all  types  of  hemorrhage, 
especially  in  hemoptysis  and  uterine  bleeding,  with  uniformly  good 
results.  The  injection  was  repeated  on  the  following  day  in  a  few 
cases,  but  the  second  dose  was  given  only  as  a  prophylactic  measure. 


Adrenalin  Intramuscularly  and  Subcutaneously  Injected.— Csepai 

(Deutsch.  med.  Wchnschr.,  1921,  xlvii,  953)  found  that  if  adrenalin  did 
not  act  after  subcutaneous  injection  it  did  not  act  after  intramuscular 
injection  with  doses  of  0.5  to  1  mg.,  or  only  very  shghtly.     If,  however, 
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it  was  given  intravenously  in  doses  of  0.02  to  0.03  mg.  a  blood-pressure 
rise  was  always  established.  There  were  great  variations  in  the  reac- 
tions from  subcutaneous  and  intramuscular  injection  of  adrenalin,  but 
in  no  case  did  he  fail  to  get  a  rise  in  blood-pressure  from  intravenous 
administration,  regardless  of  whether  or  not  reactions  were  obtained 
by  the  other  modes  of  administration. 


Salvarsan  in  Malaria.— Glaser  (Deutsch.  med.  Wchtischr.,  1921, 
xlvii,  867)  reports  the  case  of  a  syphilitic,  aged  twenty-eight  years, 
who  knew  nothing  about  his  latent  malarial  infection  and  who  went 
tlirough  a  course  of  salvarsan  which  provoked  such  a  serious  attack 
of  "tropical  malaria"  that  within  fourteen  days  he  was  dead.  In  war 
veterans  with  unexplained  postsalvarsan  febrile  symptoms  one  should 
.always  think  of  malaria.  In  ordinary  forms  of  malaria  salvarsan  is 
curative,  but  in  "tropical  malaria"  it  does  not  sterilize  the  blood  and 
in  doses  of  0.4  to  0.6  gm.  stimulates  the  tropical  malaria  parasite.  It 
seems  to  cause  a  sweeping  of  the  organism  into  the  blood  stream. 
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Experimental  Studies  on  Hydrocephalus.— Nana  gas  (Bull.  Johns 
Hopkins  Hasp.,  December,  1921)  says  that  the  pressure  of  cerebro- 
spinal fluid  in  kittens  in  which  an  internal  hydrocephalus  had  been 
experimentally  produced  was  considerably  higher  than  that  of  normal 
kittens.  An  average  difference  of  50  per  cent  was  found  in  his  series 
of  observations.  The  maximal  recorded  cerebrospinal-fluid  pressure 
obtained  in  this  series  was  171  mm.;  the  average  of  all  cases  was  126 
mm.,  and  the  lowest  was  100  mm.  The  average  pressure  of  normal 
kittens  was  76  mm.;  the  highest  was  102  mm.,  and  the  minimal  was 
60  mm.  Intravenous  injections  of  a  strongly  hypertonic  solution  of 
sodium  chloride  in  hydrocephalic  animals  produced  a  brief  initial  rise 
in  the  pressure  of  the  intraventricular  pressure  of  the  cerebrospinal 
fluid,  which  was  followed  immediately  by  a  marked  depression.  This 
decrease  in  pressure  at  times  produced  negative  values.  This  phe- 
nomenon is  probably  to  be  explained  by  the  apparently  rapid  absorp- 
tion of  the  cerebrospinal  fluid  from  the  dilated  cerebral  ventricles. 
Intravenous  injections  of  hypotonic  solutions,  such  as  distilled  water, 
in  hydrocephalic  kittens  was  invariably  followed  by  a  niarkeil  and 
sustained  increase  in  the  pressure  of  the  cerebrospinal  fluid.  This 
result  was  i)robably  due  to  a  rapid  elaboration  of  fluid  l\v  the  choroid 
])lexus,  or  to  an  increased  transudation  of  fluid  through  the  ventricular 
walls.  Intraventricular  absorption  of  cerebrospinal  fluid  took  place 
in  these  hydrocephalic  kittens,  and  the  pathway  of  absorption  was 
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tlirough  the  ependyma  into  the  underlying  capillary  network..  This 
absorption  of  cerebrospinal  fluid  was  hastened  by  the  intravenous 
injection  of  strongly  hypertonic  solutions.  Absorption  of  the  cerebro- 
spinal fluid  was  similarly  found  taking  place  through  the  ventricular 
ependyma  in  normal  kittens.  The  pathway  of  escape  was  the  same  as 
described  above.  The  process  of  absorption  was  slow  in  the  normal 
animals,  but  it  was  hastened  by  the  administration  of  hypertonic 
solutions.  The  physiological  significance  of  this  intraventricular 
absorption  in  the  normal  animals  is  probably  minimal.  The  choroid 
plexus  took  absolutely  no  part  in  the  intraventricular  absorption  of 
the  cerebrospinal  fluid.  ___^ 

The  Nature  of  the  Plantar  Reflex  in  Early  Life  and  the  Causes  of 
its  Variation. — Feldman(/17h.  Jour.  Dis.  Children,  January,  1922)  studied 
500  subjects  from  birth  to  seven  years  of  age,  most  of  whom  were  younger 
than  four  years.  He  obtained  plantar  response  in  426  cases.  He 
found  that  the  prevailing  plantar  response  in  early  life  is  plantar 
flexion  of  the  big  toe,  although  when  a  dorsiflexion  of  the  toe  occurred 
it  was  not  of  the  same  significance  as  the  similar  response  in  the  adult. 
The  pyramidal  tracts  are  sufficiently  developed  at  birth  at  full  term 
to  give  an  adult  normal  tv^je  of  plantar  reflex  even  intra-uterinely. 
Owing  to  easily  aroused  circulatory  disturbances  in  early  life  the 
consequent  changes  in  the  circulation  in  the  region  of  the  cord  are 
sufficient  to  compress  the  incompletely  myehnated  pyramidal  tracts 
to  evoke  a  Babinski  phenomenon  either  unilaterally  or  bilaterally. 
In  premature  infants  the  response  is  nearly  always  of  the  Babinski 
type,  up  to  five  or  six  weeks  of  postnatal  life,  because  of  the  almost 
total  absence  of  myelization  of  the  pyramidal  tracts.  ]\Ialnutrition, 
as  judged  by  defective  weight  and  length,  go  hand-in-hand  up  to 
about  five  or  six  weeks.  The  Babinski  sign  seen  in  badly  developed 
infants  up  to  that  age  is  due  to  prematurity  rather  than  to  the  malnu- 
trition. Bilateral  plantar  flexion  is  at  all  ages  as  common  in  girls 
as  in  boys,  but  bilateral  dorsiflexion  is  at  all  age  periods  in  infancy  more 
common  in  girls.  Breast-feeding  during  the  first  four  weeks  of  life 
probably  tends  to  diminish  the  incidence  of  the  Babinski  phenomenon. 
This  may  be  due  to  the  greater  percentage  of  lecithin  and  lactose  in 
human  milk,  which  helps  the  more  rapid  myelization  of  the  pyramidal 
tracts.  After  the  first  month  or  so  breast-feeding  has  no  advantage 
in  this  respect  over  bottle-feeding.  Toxic  influences,  either  from  the 
bowel  or  other  causes,  do  not  affect  the  conductivity  of  impulses  along 
the  fibers  of  the  pyramidal  tracts.  Bilateral  dorsiflexion  is  slightly 
more  common  in  dolichocephalic  than  in  brachiocephalic  infants,  possi- 
bly because  inhibitory  control  is  less  powerful  in  the  former  than  in  the 
latter.  Rickets  does  not  favor  the  occurrence  of  the  Babinski  reflex. 
The  age  at  which  the  sign  vanishes  has  no  relation  to  the  age  at  which 
the  child  begins  to  walk.  In  the  majority  of  the  cases  of  very  young 
infants  who  could  not  even  sit  up  the  Babinski  sign  was  absent,  and  in 
the  large  number  of  cases  of  the  children  who  could  walk  the  Babinski 
sign  was  present.  As  the  peripheral  nerves  are  imperfectly  myelinated 
at  birth  a  possible  explanation  of  the  Babinski  phenomenom  in  certain 
infants  is  the  more  imperfect  development  of  the  lower  motor  neuron 
supplying  the  flexors  of  the  toes,  and  better  development  of  the  neuron 
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supplying  the  extensors.  The  inconstant  nature  of  the  response  in 
certain  infants  in  whom  there  may  be  obtained,  at  the  same  examina- 
tion, on  one  stimulation  a  plantar  flexion,  and  on  another  stimulation 
a  dorsiflexion,  may  be  due  to  the  easy  fatiguing  as  well  as  the  easy 
recovery  from  fatigue  of  young  muscle,  so  that  after  a  certain  response 
has  been  obtained  the  muscles  producing  that  response  can  no  longer 
contract  as  readily  as  the  opposing  group  of  muscles.  The  response 
is  therefore  produced  by  the  less-fatigued  group  of  muscles.  The 
reflexogenous  zone  is  very  diffuse  in  early  infancy,  and  sometimes  a 
cutaneous  area  other  than  the  surface  of  the  sole  gives  the  plantar 
reflex  when  stimulation  of  the  sole  fails  to  evoke  a  response. 


The  Incidence  of  Protein  Sensitization. — In  The  Normal  Child. — 
Peshkin  and  Rost  {Am.  Jour.  Dis.  Children,  January,  1922)  found 
that  10  per  cent  of  the  children  showed  doubtful  and  positive  reac- 
tions, which  decreased  as  their  age  increased,  indicating  progressive 
desensitization.  The  incidence  of  sensitization  in  normal  as  com- 
pared with  abnormal  children  indicated  that  the  ratios  were  similar 
to  the  tabulations  of  Walker  in  400  cases  of  bronchial  asthma,  where 
it  was  noted  that  four-fifths  of  the  patients  whose  asthma  began  in 
infancy  were  sensitive;  two-thirds  whose  asthma  began  in  childhood 
were  sensitive;  one-half  of  those  whose  asthma  began  during  young 
adult  life  were  sensitive;  one-ciuarter  whose  asthma  began  during 
adult  life  were  sensitive;  and  none  were  sensitive  whose  asthma  began 
after  middle  life.  The  foods  giving  doubtful  and  positive  reactions 
were  those  frecjuently  indulged  in  and  composed  the  essential  part 
of  the  dietary.  The  foods  giving  the  greatest  number  of  reactions 
in  these  normal  children  corresponded  proportionately  with  those  in 
the  abnormal  children.  It  was  found  that  the  administration  of 
diphtheria  antitoxin  incurred  practically  no  risk  of  anaphylaxis. 


Bacteriologic  Studies  of  165  Cases  of  Pneumonic  and  Postpneu- 
monic Empyema  in  Infants  and  Children.— Lyon  {Am.  Jour.  Dis. 
Children,  January,  1922)  studied  in  this  series  98  cases  of  lobar  pneu- 
monia, 52  cases  of  bronchopneumonia  and  15  cases  of  postpneumonic 
empyema  in  children  and  infants  twelve  years  of  age  or  yoimger. 
In  lobar  pneumonia  or  in  empyema  following  lobar  pneumonia  the 
pneumococcus  of  Type  I  was  found  in  29.9  per  cent;  pneumococcus  of 
Type  II  in  '^  per  cent;  pneumococcus  of  Type  III,  7.1  per  cent;  and 
pneuniococcTis  of  Type  IV  in  37.7  per  cent.  The  general  reliability 
of  these  findings  is  suggested  by  the  reasonably  close  correspondence 
to  the  findings  in  a  parallel  series  of  cases  in  adults.  Studies  of  com- 
parative mortality  suggest  that  the  child  possesses  better  natural 
immunity  against  the  pneumococcus,  type  for  type,  than  does  the 
average  adult.  In  bronchopneumonia  the  fixed  types  of  pneumococcus 
were  much  less  common  than  in  lobar  pneumonia.  Common  mouth 
forms  were  relatively  much  more  common.  Regardless  of  type  the 
general  mortality  of  bronchopneumonia  is  much  greater  than  for 
lobar  pneumonia.  This  i.s  probably  due  to  the  conditions,  origin  and 
circumstances  surrounding  the  disease.  Streptococcus  heniolyticu.s 
and  Staphylococcus  aureus  were  more  common  in  bronchopneumonia 

ftii4  were  follqwed  by  u  particulftrly  liigh  mortality,    There  was  an 
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extraordinary  tendency  to  the  development  of  empyema  in  infections 
with  pneumococcus  of  Type  I.  Ahnost  3S  per  cent  with  this  type 
of  infection  developed  this  complication,  and  this  was  six  times  greater 
than  any  other  cause  of  empyema. 


Mongolian  Idiocy  in  One  of  Twins.— McClean  (Jour.  Am.  Med. 
Assn.,  January  7,  1922)  reports  an  instance.  He  says  that  since  the 
original  description  of  Mongolian  idiocy  by  Down  and  the  more  com- 
plete description  by  Kassowitz  there  has  been  but  small  addition  to 
the  knowledge  of  this  condition.  The  etiology  is  unknown.  Attempts 
have  been  made  to  assign  syphilis  as  a  cause,  but  reports  of  positive 
Wassermann  reactions  in  certain  Mongolian  idiots  have  never  misled 
the  careful  clinician.  The  extremes  of  age  in  either  parents  have  also 
been  considered,  but  Goddard  in  an  analysis  of  more  than  290  cases 
found  that  the  ages  of  fathers  of  Mongolians  varied  from  twenty  to 
sixty -three  years.  He  found  that  the  number  of  Mongolians  born  of 
mothers  of  forty  years  was  much  higher  than  at  any  other  age.  In  30 
cases  reviewed  by  von  Hofe  the  mother  was  less  than  thirty-five  years 
of  age  in  47  per  cent.  Consecjuently  any  influence  of  the  age  of  either 
parent  seems  to  have  no  foundation  of  fact.  Goddard  incHnes  to  the 
belief  of  many  others  that  the  condition  of  the  mother  during  preg- 
nancy has  a  strong  influence  upon  the  development  of  this  condition. 
If  this  is  true  the  same  changes  are  to  be  expected  in  both  twins.  Such 
a  result  was  seen  in  the  cases  of  Hjorth.  Seven  other  cases  similar  to 
this  one  have  been  found  in  the  literature.  Instances  of  more  than  one 
case  of  Mongolian  idiocy  in  the  same  family  have  been  reported,  the 
most  recent  being  that  of  Pardee,  who  suggests  the  endocrine  dis- 
turbance as  the  probable  cause.  If  there  was  an  endocrine  disturb- 
ance in  the  mother  in  the  case  here  reported,  which  might  manifest 
itself  in  a  Mongolian  offspring,  it  would  naturally  be  expected  that 
the  other  twin  be  similarly  afflicted.  The  author  suggests  the  follow- 
ing explanation:  Two  ova  were  fertilized  by  two  spermatozoa;  one 
of  the  ova  was  fertilized  by  a  normal  spermatozoon  and  resulted  in 
the  normal  child;  the  other  ovum  may  have  been  abnormal  and  have 
been  fertilized  by  a  normal  spermatozoon,  or  may  have  been  normal 
and  fertilized  by  an  abnormal  spermatozoon.  This  fertilization  resulted 
in  the  Mongolian  idiot. 

The  Cure  of  Infantile  Rickets  by  Sunlight.— Hess  and  Git.man 
(Jour.  Am.  Mrrt.  A.ssn.,  January  7.  1922 1  treated  their  patients  by 
direct  simlight  for  from  one-half  to  several  hours,  the  period  \arying 
according  to  the  sun's  intensity,  weather  conditions  and  the  condition 
of  the  baby.  They  point  out  that  the  important  factor  is  the  use  of 
the  direct  rays  of  the  sun  without  any  interference  by  clothing  or 
window-glass.  The  explanation  of  this  is  that  the  curative  rays 
seem  to  be  filtered  out  by  passage  through  other  media.  In  a  previous 
communication  they  pointed  out  that  this  treatment  cannot  be  routine 
but  must  be  varied  according  to  the  condition  of  the  babies,  some 
being  far  more  sensitive  to  sunlight  than  others.  It  is  important  that 
the  babies  be  kept  warm.  It  was  found  sufficient  to  expose  the  legs 
and  arms,  although  it  is  preferable  when  the  temperature  permits  to 
expose  the  trunk  as  well    Prior  to  treatment  the  majority  of  this 
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series  showed  clinical  symptoms  of  mild  rickets,  such  as  beading  of 
the  ribs  and  the  characteristic  changes  in  the  epiphyses  as  seen  in 
roentgen-ray  examination.  They  all  received  the  customary  milk  mix- 
tures as  well  as  orange  juice,  and  the  older  ones  received  cereals  as  well. 
In  every  case  in  which  heUotherapy  was  used  the  rickets  diminished 
and  the  general  condition  improved.  The  inorganic  phosphate  of  the 
blood  increased  as  it  does  also  under  the  administration  of  cod-liver 
oil,  which  must  be  considered  a  specific  for  this  condition.  The  experi- 
ence of  the  authors  did  not  justify  any  conclusions  as  regards  the 
acid-soluble  and  the  total  phosphorus. 


The  Prevention  of  Rickets  in  Rats  by  Sunlight.— Powers,  Park, 
Shipley,  McCollum  and  Simmonds  {Jour.  Am.  Med.  Assn.,  January 
21,  1922)  undertook  this  study  to  determine  whether  or  not  sunlight 
would  prevent  the  development  of  rickets  in  rats.  A  diet  was  used  which 
at  room  light  regularly  gave  rise  to  a  disease  in  its  essential  features 
identical  with  rickets  of  human  beings.  The  diet  was  high  in  calcium, 
low  in  phosphorus  and  was  insufficiently  supplied  with  fat-soluble 
vitamine  A.  In  other  ways  it  was  Avell  constituted.  Eighteen  rats 
were  placed  on  this  diet.  Twelve  were  exposed  to  sunlight  for  a 
total  of  tW'O  hundred  and  forty-two  hours  over  a  period  of  sixty-two 
days.  Six  were  kept  under  conditions  of  ordinary  room  light  as 
control  animals.  The  control  rats  killed  with  ether  at  the  end  of 
sixty  days  all  showed  rickets.  The  rats  exposed  to  sunlight  remained 
without  exception  entirely  free  from  rickets  as  confirmed  by  histologic 
examination.  The  beneficial  effect  of  the  rays  of  the  sun  was  not 
limited  to  the  skeleton,  as  the  general  condition  of  the  animals  under- 
went an  improvement  under  the  influence  of  the  sunlight.  The  ex- 
posure to  the  sun's  rays  did  not  entirely  compensate  for  the  defects  of 
the  diet.  Though  the  sunlight  did  not  alter  the  defects  in  the  diet, 
it  permitted  the  animals  to  thrive  to  a  limited  extent  in  the  presence 
of  the  diet.  The  sunlight  somehow  raises  the  efficiency  of  the  body 
cells.     The  effects  of  sunlight  and  of  cod-liver  oil  seemed  to  be  identical. 
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Experimental  Studies  in  the  Toxicity  of  Placental  Lipoids  and  the 
Cause  of  Puerperal  Eclampsia.— Schoenfeld  {Arch.  f.  Gi/niik-.,  1921, 
cv,  80)  contributes  an  interesting  article  to  the  literature  already 
existing,  indicating  that  sul)stanccs  in  the  placenta  are  active  in  causing 
eclampsia.  He  finds  that  extracts  from  the  placenta  made  with  alco- 
hol, acetone  or  glycerin  contain  a  poisonous  material  which  produces 
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convulsions  and  is  not  soluble  in  ether  or  petroleum  extract.  This 
material  (probably  of  the  nature  of  a  ferment)  is  only  indirectly  or 
partially  soluble  in  alcohol.  When  an  alcoholic  extract  is  treated 
with  ether,  there  remains  a  crystalline  substance,  little  soluble  in 
water  and  more  soluble  in  glycerin,  which  produces  convulsions  when 
injected  into  animals.  This  substance  loses  its  property  of  producing 
convulsions  when  it  is  heated  to  70°  C.  for  one  hour.  Lipoid  and 
fatty  substances  are  active  poisons  for  parenchymatous  organs  and 
also  for  the  endothelial  lining  of  the  bloodvessels.  They  seem  to  have 
an  elective  action  on  the  cells  of  the  liver  and  attack  them  more  vio- 
lently and  rapidly  than  the  cells  of  the  kidneys.  This  action  is  espe- 
cially seen  in  the  nuclei.  A  process  of  degeneration  develops,  which 
ultimately  destroys  the  nuclei,  leaving  the  cells  with  cavities  and 
fatty  material.  Ultimately  the  whole  cell  is  destroyed.  Where  this 
substance  is  absorbed  for  a  long  time  in  quantities  not  sufficient  to 
cause  death,  one  can  observe  in  the  liver  evidences  of  a  process  of 
attempted  regeneration.  Multinuclear  cells  form  ^\-ith  abimdant 
mitoses  and  finall\'  cells  with  many  nuclei  and  their  regenerative 
bodies.  In  the  kidneys  the  lesions  occur  in  the  cells  of  the  blood- 
vessels. Thromboses  are  frequently  found  in  the  lungs,  in  the  Hver 
and  sometimes  in  other  portions  of  the  body.  This  result  follows  the 
injection  of  extracts  of  the  placenta  made  with  alcohol,  ether,  chloro- 
form or  petroleum  and  ether.  The  lipoids  of  the  placenta  are  typical 
cell  poisons.  The  material  obtained  from  the  brain  is  probably  not  a 
lipoid  as  it  is  not  soluble  in  ether,  chloroform  or  benzine  and  but  shghtly 
soluble  in  alcohol,  but  is  readily  dissolved  in  glycerin  and  water.  If 
the  effort  is  made  to  isolate  these  materials,  one  can  recognize  practi- 
cally the  f ollo'ft'ing :  A  substance  producing  con\-ulsions  and  elevation 
of  temperature,  comparatively  small  in  bulk,  probably  a  ferment  and 
which  is  easily  dissolved  or  rendered  available  by  glycerin;  a  substance 
which  excites  action  of  the  uterus  and  which  is  little  affected  by  heat 
and  is  a  poisonous  material,  producing  thromboses — probably  lipoid 
in  character;  also  a  substance  which  affects  the  cells  of  the  liver,  the 
kidneys  and  the  bloodvessels  (which  is  probably  a  lipoid).  When  one 
comes  to  study  the  relation  which  these  substances  bear  to  eclampsia, 
one  must  observe  that  the  lipoids,  which  are  extracted  from  the  placenta, 
seem  to  be  secreted  by  the  placenta  itself.  Various  observers  have 
found  drops  of  lipoid  and  fat  in  the  placenta  and  also  in  the  syncytimn. 
In  pregnancy  the  blood  contains  abundant  lipoids,  which  are  much 
increased  during  the  toxemia  of  pregnancy.  It  is  especially  interest- 
ing to  know  that  in  the  preeclamptic  and  eclamptic  condition  the 
blood  of  the  pregnant  women  is  exceedingly  rich  in  lipoids  and  in 
substances  which  are  like  cobra  poison.  An  extract  of  the  blood  of 
pregnant  animals,  made  with  ether,  is  poisonous  for  animals  which 
are  not  pregnant;  the  extract  from  the  blood  of  animals  not  pregnant, 
made  in  the  same  way,  is  not  poisonous.  In  chronic  nephritis  and 
in  diabetes  a  similar  condition  is  found  and  the  source  of  these  lipoids 
is  not  clearly  known.  There  seems  to  be  no  relation  between  this 
condition  and  uremia  or  acidosis.  It  has  been  thought  that  the  action 
of  the  liver  is  lessened  in  these  cases,  and  that  that  is  shown  by  the 
increase  in  the  percentage  of  cholesterin.  This  increases  toward  the 
end  of  pregnancy,  although  there  is  some  diminution  in  the  quantity 
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of  bile;  one  may  readily  understand  that  the  accumulation  of  this 
material  might  be  of  importance.  Researches  in  other  departments 
of  medicine  go  to  show  that  in  various  diseased  conditions,  the  lipoid 
content  of  the  blood  is  greatly  changed.  It  is  thought  by  many  that 
lipoids  in  the  blood  are  a  distinct  element  in  producing  epileptic  con- 
vulsions, and  that  convulsions  occur  when  the  plasma  of  the  blood 
reaches  a  certain  stage  of  concentration.  If  the  lipoids  thus  con- 
tained produce  convulsions,  but  act  by  poisoning  the  cells  of  various 
organs,  the  decomposition  of  these  cells  would  readily  account  for 
the  formation  of  lipoids.  This  substance  is  probably  not  cholesterin 
but  probably  another  lipoid.  In  the  placenta  lipoids  are  found  more 
abundantly  in  the  first  six  months  than  in  the  last  three.  In  the 
blood  the  relationship  is  reversed.  In  cases  of  abortion  produced  b}- 
the  toxemia  of  pregnancy  an  increase  in  fatty  substances  is  often 
observed,  which  is  not  peculiar  to  pregnancy,  but  is  often  seen  in  the 
infectious  diseases  with  or  wnthout  fever.  It  is  evident  that  the 
changes  which  precede  eclampsia  and  toxemia  are  gradually  developed 
and  are  not  of  sudden  origin. 


The  Formation  of  Bone  in  the  Skeleton  of  the  Mother  during  Preg- 
nancy.— Dreyfuss  (Arch.  f.  Gynak.,  1921,  cv,  126)  has  made  extensive 
investigations  regarding  the  question  of  the  formation  of  osteophytes 
during  pregnancy.  He  finds  that  by  using  the  stereoscope  with  roentgen- 
rays  one  can  demonstrate  the  changes  in  the  wall  of  the  skull  in  preg- 
nancy very  plainly.  He  finds  that  instead  of  an  increase  of  50  per 
cent — as  has  been  already  computed,  largely  from  the  examinations 
of  the  skeleton  of  the  cadaver — in  the  living  an  increase  of  33^  per 
cent  is  what  is  really  present. 


A  Case  of  Necrosis  of  the  Intestine  in  the  Ninth  Month  of  Pregnancy. 
— PiLSKY  {Zentralbl.  f.  Gynak.,  November,  1921,  p.  1G(J2)  reports  the 
case  of  a  primipara,  who  up  to  two  days  before  admission  to  the  hospi- 
tal, seemed  to  be  in  good  general  health.  She  was  then  taken  with 
sudden  pain  in  the  region  of  the  stomach,  with  vomiting.  On  the 
following  day  the  pain  grew  better,  but  the  prostration  and  vomiting 
continued.  A  midwife  administered  castor  oil  without  impro^•ing  the 
patient's  condition.  Since  the  beginning  of  her  illness  the  patient 
had  no  bowel  movement  and  passed  no  gas  through  the  intestine. 
Severe  abdominal  pain  again  returned  and  labor  pains  developed 
which  brought  the  patient  to  the  hospital.  On  examination  she  was 
badly  nourished,  without  edema  or  eruption;  the  tongue  was  moist 
and  not  coated.  The  abdomen  was  somewhat  enlarged  and  there 
was  diffuse  tenderness  over  the  whole  abdomen;  the  pelvis  \\as  normal. 
The  head  of  the  child  was  in  the  pelvis;  the  heart  soimds  rather  feebly 
heard.  Labor  went  on  and  a  poorly  developed  child  (42  cm.  long) 
was  spontaneously  born.  The  jiatient  felt  considerably  better  after 
hibor,  although  .she  vomited  freely  of  greenish  fluid.  This  continued 
until  the  material  vomited  became  blackish  green  and  the  abdomen 
w;is  somewhat  tender.  The  tongue  did  not  look  l)adly.  The  patient 
gave  no  sign  of  peritonitis.  During  the  night  the  distention  of  the 
abdomen  and  tenderness  increased  and  a  high  enema  gave  no  result. 
The  lower  abdomen  was  very  tender,  especially  in  the  region  of  the 
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large  intestine,  and  a  diagnosis  was  made  of  intussusception.  At 
operation  dark  reddish  fluid  was  foiuid  in  the  abdomen.  The  peri- 
toneum was  not  clear  and  the  condition  of  the  intestine  and  omentum 
was  abnormal.  From  the  posterior  wall  of  the  uterus  there  were 
bands  of  adhesions  of  a  grayish  yellow  color  which  bound  down  the 
intestine.  On  examination  a  considerable  portion  of  the  intestine 
was  found  necrotic,  and  it  was  necessary  to  resect  a  piece  (35  cm.  in 
length).  The  abdominal  cavity  was  irrigated  with  warm  salt  solution 
and  gauze  drainage  was  inserted.  The  patient  died  some  hours  after- 
ward, as  the  operation  had  been  undertaken  too  late.  It  is  probable 
that  the  pregnancy  was  at  least  the  indirect  cause  of  the  abdominal 
condition.  The  growing  uterus  had  forced  the  intestine  up  and 
occluded  a  portion  of  it  and  brought  about  the  necrosis.  The  painful 
movements  of  the  intestine  had  brought  on  the  lal)or,  and  the  labor 
had  increased  the  difficulty  by  aggravating  the  inflammation  of  the 
bowel.  Postpuerperal  ileus  develops  because  the  intestine  in  preg- 
nancy loses  its  tone  and  because  in  some  cases  labor  is  difficult  and 
greatly  prolonged.  This  is  seen  in  contracted  pelvis,  hydramnios  and 
in  cases  of  pregnancy  complicated  by  diseases  of  the  heart  or  kidneys. 
Evidently  if  operation  is  to  be  done  in  these  cases,  it  must  be  instituted 
very  promptly. 

Fibroids  Complicating  Pregnancy  and  Labor.— Marshall  {Lancet, 
December  10,  1921)  states  that  in  pregnancy  complicated  by  fibroids 
the  production  of  abortion  is  not  indicated.  The  development  and 
comparative  safety  of  delivery  by  abdominal  section  makes  this  un- 
necessary. Many  women  having  fibroids  do  not  conceive,  and  in  some 
cases  women  who  had  born  children,  subsequently  became  sterile 
because  fibroids  developed.  With  fibroids,  submucous  or  polypoid, 
there  was  a  tendency  to  abortion,  but  in  even  these  cases  the  preg- 
nancy might  go  on  to  term.  All  varieties  of  fibroids  may  bring  on 
abortion.  He  describes  the  case  of  a  woman  in  her  second  pregnancy 
who  had  a  large  subserous  fibroid  projecting  from  the  anterior  uterine 
wall  at  the  level  of  the  umbilicus.  There  was  slight  hemorrhage  and 
labor  gradually  came  on,  the  child  being  dehvered  without  difficulty. 
At  each  uterine  contraction  the  fibroid  became  hard  and  protruded 
and  this  gave  the  patient  severe  pain.  Pregnancy  complicated  by 
fibroids  may  be  divided  into  those  cases  which  might  safely  go  to  term, 
those  in  which  myomectomy  can  be  done  and  those  which  require 
hysterectomy.  Abortion  should  not  be  performed.  Large  tumors 
sometimes  will  rise  out  of  the  pelvis  as  the  uterus  grows  and  thus 
give  room  for  the  normal  birth  of  the  child.  In  those  cases  where  the 
patient  might  go  to  term  the  main  complications  which  are  to  be  feared 
are  pain  and  hemorrhage.  These  patients  should  first  be  treated  by 
rest,  sedatives  and  general  treatment.  Where  a  subserous  fibroid 
became  twisted  and  necrosis  developed  the  indications  for  operation 
were  clear.  This  was  also  true  in  prolapse  and  impaction  of  a  sub- 
serous fibroid  in  the  pelvis  or  a  fibroid  on  the  anterior  uterine  wall 
causing  retroflexion  likely  to  end  in  abortion,  great  pain  or  incarcera- 
tion. The  subserous  type  of  tumor  was  best  adapted  for  operation. 
Where  pregnancy  was  complicated  by  an  interstitial  fibroid  of  any 
size  it  was  best  not  to  attempt  its  removal  because  of  the  hemorrhage, 
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the  weakening  of  the  uterine  wall  and  the  frequency  of  abortion  after- 
ward. He  had  operated  in  3  such  cases;  2  going  to  term,  and  the  third 
later  on  had  aborted.  Where  the  tumors  were  such  that  operation 
was  indicated,  the  patient  generally  suffered  from  considerable  pain. 
The  majority  of  cases  which  went  to  term  ended  in  spontaneous  labor, 
but  very  often  there  were  complications  in  very  severe  pain,  inertia  of 
the  uterus,  abnormal  presentations  and  sometimes  rupture  of  the 
uterus.  Where  a  fibroid  is  in  Douglas's  pouch,  it  can  sometimes  be 
pushed  above  the  brim  to  permit  delivery.  Where  labor  is  obstructed 
by  fibroids  Cesarean  section  is  indicated.  If  the  tumor  is  so  situated 
that  labor  can  readily  go  on,  the  tumor  may  be  removed  at  some  time 
after  labor  or  if  the  fibroids  were  extensive  and  if  there  was  possible 
infection,  hysterectomy  should  be  done.  Craniotomy  should  not  be 
performed,  and  nothing  could  be  worse  than  pulling  the  head  of  the 
child  past  an  obstructing  fibroid  tumor  with  forceps.  Postpartum 
hemorrhage  (both  primary  and  secondary)  is  often  seen  after  labor 
in  cases  complicated  by  fibroid,  and  septic  infection  is  not  infrequent. 
If  there  was  severe  pressure  or  injury  during  labor  the  tumor  might 
undergo  degeneration,  and  septic  infection  develop.  During  a  forceps 
delivery  the  tumor  might  be  injured  and  infection  develop  later. 
After  a  pregnancy  fibroid  tumors  sometimes  shrink  to  a  very  extra- 
ordinary degree. 
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Postperitoneal  Tumors. — In  reporting  a  case  of  postperitoneal 
cystoma,  Gravks  (Surg.  Clinics  of  North  Avwrica,  June,  1021,  p.  607) 
discusses  the  histogenesis  of  postperitoneal  tumors  in  general.  They 
appear  in  a  great  variety  of  forms  including  fibroma,  fibrosarcoma, 
lipoma,  simple  serous  cystoma,  multilocular  serous  cystadenoma. 
teratoma,  dermoid  cystoma,  etc.  One  may  readily  imagine  that  such 
tumors  as  the  fibromata  and  lipomata  have  their  origin  in  the  subperi- 
toneal cellular  tissue  in  a  manner  entirely  analogous  to  that  which  tliey 
exhil)it  in  any  other  part  of  the  body.  The  unusually  largo  size  that 
they  may  attain  postperitoneally  is  doubtless  due  to  the  slight  tissue 
resistance  that  they  encounter  during  their  growth.  One  may  also 
imagine  that  some  of  the  simple  serous  cysts  may  arise  from  isolated  rests 
of  the  Wolffian  ducts.  The  histogenesis  of  certain  of  these  growths  is, 
however,  not  so  easily  explained.  Especially  is  this  true  of  the  dermoids 
anfl  teratomata.     These  tumors,  whether  they  originate  in  the  ovaries 
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or  postperitoneally,  are  unquestionably  ovigenous.  Their  de\elop- 
ment  in  the  postperitoneal  celhilar  tissue  has  been  usually  attributed 
to  misplaced  blastomeres  that,  after  the  original  segmentation,  have 
wandered  away  from  their  normal  place  of  assembly  in  the  genital  gland 
and  have  become  isolated  at  some  point  in  the  postperitoneal  space. 
The  acceptance  of  this  explanation  implies  a  belief  in  the  germ -pi  asm 
theory  of  Weissmann,  which  asserts  that  the  germ -cells  (ova  and 
spermatozoa)  are  entirely  independent  in  their  relation  to  the  body  or 
somatic  cells,  both  in  origin  and  growth.  Recent  studies  in  the  embryo- 
logical  development  of  the  germinal  epithelium  covering  the  ovary  have 
done  much  to  disprove  this  theory.  Thus  it  has  been  shown  that  the 
genital  gland  originally  develops  from  the  germinal  epithelium,  which  is 
itself  a  local  modification  of  the  peritoneum.  The  growth  in  size  of  the 
genital  gland  is  due  to  an  invasion  downward  of  the  germinal  epithelium, 
and  it  has  been  shown  that  all  the  cellular  elements  of  the  ovary  with 
the  exception  of  a  fine  connective-tissue  framework  are  derived  from 
the  down-growing  germinal  epithelium.  These  cellular  structures 
include  the  stroma,  interstitial  cells,  the  remains  of  the  rete  ovarii,  and 
cords  of  Pflueger,  the  granulosa  layer  of  the  Graafian  follicles  and 
finally  the  ova  themselves.  It  may  be  seen,  therefore,  that  the  ovarian 
dermoids  and  teratomata,  being  ovigenous,  are  derived  in  the  last 
analysis  from  the  germinal  epithelium.  It  has  also  been  conclusively 
proved  that  the  serous  cystadenomata  are  derived  directly  from  the 
germinal  epithelial  layer  that  invests  the  ovary.  Bearing  these  facts 
in  mind,  Graves  argues  that  if  the  embryonic  peritoneum  has  the  power 
of  a  local  differentiation  into  the  germinal  epithelium,  which  in  turn 
may  produce  germ-cells,  it  is  entirely  conceivable  that  this  power  of 
differentiation  may  abnormally  appear  in  parts  of  the  peritoneum  other 
than  in  that  portion  which  ig  eventually  destined  to  become  a  genital 
gland.  In  this  way  ceUs  may  be  created  in  different  areas  of  the  sub- 
peritoneal space  exactly  similar  to  those  in  the  ovary  which  have  the 
power  of  becoming  dermoids  or  teratomata. 

Construction  of  Artificial  Vagina.— The  technic  which  Graves 
(Surg.  Clinics  of  North  America,  1921 ,  p.  61 1)  employs  in  the  construction 
of  an  artificial  vagina  begins  with  a  transverse  incision,  about  two 
inches  in  length,  which  is  made  across  the  space  usually  occupied  by  the 
introitus.  AVith  blunt  dissection  a  plane  of  cleavage  is  sought  beginning 
just  above  the  commissure  of  the  levator  ani  muscles.  It  will  be  found 
that  the  tissues  may  be  separated  with  comparative  ease,  but  some 
bleeding  is  encountered,  so  that  it  is  necessary  to  proceed  cautiously 
with  the  separation.  In  this  way  an  opening  is  made  which  corresponds 
in  its  proportions  to  a  normal  vagina.  It  is  important  not  to  enter  the 
abdominal  cavity.  Several  catgut  sutures  with  long  ends  are  placed 
in  the  vault  of  the  new  opening  and  the  ends  tucked  into  the  pouch  for 
later  use,  as  will  be  described.  The  second  part  of  the  operation  is  to 
line  the  opening  thus  formed  with  skin  turned  in  from  the  surrounding 
parts,  which  may  be  best  accomplished  in  the  following  manner:  The 
labia  minora  are  first  partially  amputated,  the  incisions  beginning  near 
the  chtoris  and  continued  downward  toward  the  artificial  opening,  but 
leaving  sufficient  pedicle  to  allow  competent  circulation.  The  skin 
layers  of  the  partially  amputated  labia  are  then  separated  so  that  they 
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appear  as  two  paddle-shaped  flaps.  -Two  similar  flaps  are  then  dissected 
from  the  thighs.  A  third  and  if  need  be  a  fourth  may  be  taken  from  the 
buttocks.  In  outlining  the  skin  flaps  it  is  important  to  mark  the 
pedicles  of  the  paddle-shaped  areas  in  a  curved  direction.  By  observing 
this  rule  the  flaps  may  be  turned  face  outward  without  causing  dis- 
agreeal)le  folds  at  their  attachments  near  the  artificial  opening.  The 
skin  wounds  made  by  the  removal  of  the  flaps  having  been  sewed,  a 
glass  form,  such  as  is  used  for  maintaining  a  dilatation  of  the  vagina, 
is  placed  at  the  artificial  opening,  but  pointing  outward,  the  five  or  six 
skin  flaps  are  sewed  together  over  the  glass  form,  the  flaps  being  turned 
so  that  the  skin  surfaces  face  externally.  Great  care  should  be  taken 
to  secure  accurate  coaptation  of  the  skin  edges  and  to  fit  the  cap  of  skin 
smoothly  over  the  glass  form.  When  the  sewing  of  the  skin  flaps  has 
been  completed  the  ends  of  the  sutures  that  had  been  attached  to  the 
vault  of  the  artificial  pouch  are  now  brought  out,  threaded  into  needles, 
and  passed  through  the  dome  of  the  cap  made  up  of  skin  flaps.  By 
carefull\-  inverting  the  cap  the  artificial  pouch  becomes  lined  with  a 
layer  of  skin,  which  may  be  fastened  snugly  in  place  by  tying  the  sutures 
that  had  been  placed  in  the  vault.  The  final  step  in  the  operation  is  to 
close  with  fine  catgut  sutures  the  remaining  openings  in  the  skin  flaps  at 
the  introitus.  

Indications  for  Radiotherapy  in  Cervical  Cancer.— In  these  days 
when  so  much  is  said  in  favor  of  radium  and  almost  as  much  is  said 
against  its  use,  we  are  greatly  interested  in  obtaining  the  opinions  of 
level-headed  men  who  are  neither  radium  enthusiasts  nor  operative 
maniacs.  It  is  therefore  of  interest  as  well  as  of  much  importance  to 
the  profession  to  note  that  Graves  {Surg.  Clinics  of  Xorth  America, 
1921,  p.  615)  uses  radium  for  the  treatment  of  cervical  cancer  only  in 
inoperable  cases.  It  should  also  be  noted,  however,  that  since  the  advent 
of  radium,  his  definition  of  what  is  operable  and  what  is  inoperable  in 
cervical  cancer  has  undergone  some  modification.  Formerly  he 
regarded  as  operable  a  case  of  cancer  wherein  it  appeared  jjossible  to 
perform  a  radical  operation  without  killing  the  patient  or  without 
mutilating  the  hollow  organs  of  the  pelvis,  even  though  it  seemed  proli- 
al)le  that  a  permanent  cure  of  the  disease  could  not  be  efl'ected.  This 
policy  was  pursued  because  such  operations  usually  palliated  the 
patient's  symptoms  and  often  greatly  prolonged  her  life.  Since  the 
acquisition  of  radium  he  has  come  to  define  as  operable  only  those  cases 
in  which  a  radical  operation  offers  some  chance  of  ol)taining  a  pernuinent 
cure.  This  viewpoint  has  been  reached  because  he  has  found  that  in 
these  sub-borderline  cases  radium  sometimes,  though  not  always, 
j)roduccs  ])alliative  results  e(|iud  to  those  of  radical  operation,  and  does 
not  subject  the  ])aticnt  to  operative  risk.  He  has  not  yet  become 
convinced  that  in  an  operable  case  (or  perhaps  one  should  say  a  curable 
case)  we  are  giving  the  patient  as  good  a  chanc<'  for  ultimate  cure  by 
radium  as  we  are  by  operation.  Graves  has  only  1(X)  mm.  of  radium, 
and  although  this  amount  has  been  of  inestimable  benefit  as  a  palliative 
agent  it  has  not  infretiuently  proved  unreliable  and  treacherous,  anil 
therefore  he  is  convinced  that  his  equipment  is  too  meager  to  warrant 
its  use  in  a  frankly  operable  case, 


f ATHOLOGY   AKD   BACTERIOLOGY  461 

Operation  for  Rectovaginal  Fistula. —Although  not  claiming  origi- 
naHty  for  the  procedure,  Hihbakd  (Surg.  Clinics  of  Xorth  America,  1921, 
p.  807)  describes  an  operation  for  the  cure  of  rectovaginal  fistula  which 
seems  to  have  considerable  value  in  selected  cases.  It  should  be 
remembered  that  the  condition  causing  a  rectovaginal  fistula  almost 
necessarily  leaves  a  woman  with  a  badl\-  torn  perineum.  Therefore  this 
operation  is  planned  not  onl^-  to  cure  the  fistula  but  also  to  repair  the 
perineum.  A  curving  incision  is  made  at  the  line  of  junction  of  the 
mucous  membrane  of  the  vagina  and  skin  and  a  flap  of  mucous  mem- 
brane is  turned  up  from  the  floor  of  the  vagina  until  the  fistulous  tract 
made  evident  by  a  probe  passed  through  it  is  reached.  The  tract  is 
then  dissected  out  intact,  separated  from  the  vaginal  opening  but  not 
from  the  rectal  opening.  A  hemostatic  forceps  is  then  passed  through 
the  fistula  from  the  rectum,  fastened  to  the  vaginal  end,  then  pulled 
back  through  the  rectum,  turning  the  fistula  inside  out.  Should  the 
fistulous  tract  be  too  small  to  admit  even  a  mosquito  hemostatic  forceps 
it  might  be  possible  to  accomplish  the  inversion  by  a  suture  passed 
from  the  vaginal  end  of  the  tract  through  the  fistula  and  out  of  the 
rectum.  A  pull  on  this  would  invert  the  tract  unless  its  lumen  were 
too  small  to  accommodate  the  thickness  of  even  its  own  wall.  By 
putting  some  tension  on  the  fistulous  tract  thus  turned  inside  out,  the 
sides  of  the  fistula,  where  it  passes  through  the  rectal  wall,  are  brought 
together.  The  opening  in  the  rectum  is  then  closed  on  the  perineal 
side  b\-  catgut  sutures,  which  may  be  placed  so  that  the  knot  is  in  the 
rectum  or  not.  The  excess  of  tissue  containing  the  fistula  is  cut  away, 
the  opening  in  the  vaginal  mucous  membrane  is  closed  and  the  perineum 
is  repaired  by  pulling  the  muscles  on  either  side  of  the  denuded  area 
together  by  buried  catgut  sutures.  This  operation  is  naturally  most 
easily  done  when  the  fistula  is  situated  low  down,  but  is  applicable  to 
one  higher  up,  the  limit  being  only  determined  by  the  accessibility. 
It  has  the  distinct  advantage  of  entire  removal  of  the  fistulous  tract  and 
separation  of  the  suture  line  in  the  rectum  from  that  in  the  vagina  by 
considerable  distance,  by  the  aid  of  the  plastic,  which  places  the  thick 
bellies  of  the  perineal  mu.scles  between  the  two  suture  lines,  thus 
materially  decreasing  the  chance  of  recurrence. 
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Experimental  Typhoid  ^Paratyphoid  Carriers. — II.  The  Optimum 
Hydrogen-ion  Concentration  for  the  Growth  of  Bacillus  Typhosus  and 
Bacillus  Paraiyphosus  A  and  B.     Employing  methyl  red,  bromthymol 
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blue,  cresol  red  and  th^-mol  blue  as  indicators,  Schoenholz  and  Meyer 
(Jour.  Infect.  Dis.,  1921,  xxviii,  384)  investigated  various  strains  of 
typhoid  and  paratyphoid  bacilli  to  determine  the  probable  range  of 
growth  and  the  optimum  H-ion  concentration.  Preliminary  experi- 
ments were  undertaken  to  arrive  at  the  effect  of  varying  concentrations 
of  various  chlorides  and  phosphates  on  Bacillus  typhosus  so  that  the 
phosphate  concentration  used  in  the  "optimum  growth"  experiments 
could  be  kept  below  an  inhibitory  concentration.  It  was  learned  that 
Bacillus  typhosus  had  a  growth  range  from  Ph  +  5.0  to  Ph  +  8.6  with  an 
optimum  growth  at  Ph  +  6.8 — Ph  +  7.0  in  the  salt-free  veal  infusion 
broth  employed.  Large  variations  in  the  H-ion  concentration  near  the 
optimum  zone  produced  only  slight  effects  on  the  growth  of  the  bac- 
teria, whereas  slight  variations  at  the  limiting  zone  had  a  marked  effect. 
In  the  region  near  the  optimum  H-ion  concentration  the  tolerance  for 
alkali  seemed  to  be  slightly  greater  than  for  acid.  Stock  cultures 
recovered  from  stools,  blood  and  urine  of  typhoid  patients  or  carriers 
had  a  more  decided  optimum  than  recently  isolated  cultures  of  similar 
cases,  the  latter  cultures  having  a  more  pronounced  and  wider  range  of 
growth  than  the  former.  This,  the  authors  believed,  was  suggestive 
of  microbic  adaptation  to  changes  in  the  H-ion  concentration  in  body 
fluids,  especially  urine  and  bile.  Bacillus  paratyphosus  A  and  B  had  a 
range  of  growth  similar  to  Bacillus  t^^hosus  but  exhibited  a  greater 
tolerance  for  alkali. 

III.  Do  "Carrier"  Strains  Differ  from  Strains  Isolated  from  Ordinary 
Typhoid  Casesf  In  an  attempt  to  elucidate  certain  facts  recorded  in  the 
literature  pertaining  to  animal  carriers  and  not  to  attempt  to  prove  or  to 
refute  the  idea  that  the  typhoid  strains  isolated  from  human  carriers  may 
differ  in  their  invasive  or  infective  properties,  Christiansen,  Neilson 
and  Meyer  (Jour.  Infect.  Dis.,  1921,  xxviii,  394)  immunized  rabbits  with 
fourteen  different  carrier  strains  by  at  least  six  intravenous  injections,  at 
six  to  seven  da}'  intervals,  of  heat-killed  (53  to  54  C),  tricresolized,  autog- 
enous cultures  on  rabbit  blood  agar,  in  doses  increasing  from  2V  to  o  of  a 
slant.  Ten  to  fifteen  days  after  the  last  injection  of  vaccine,  the  animals 
received  the  same  strain  of  Bacillus  typhosus  in  the  li\ing  state.  All 
ral)bits  were  free  from  coccidiosis  and  spontaneous  cholecystitis.  The 
ral)bits  were  sacrificed  in  from  twenty  to  twenty -five  days  after  the 
inoculation.  Cultures  were  made  on  endo-agar  plates  or  by  enrichment 
of  portions  of  the  organs  in  10  per  cent  ox-bile  rabbit  broth.  At  this 
time,  the  authors  regarded  the  presence  of  typhoid  bacilli  in  the  bile 
and  gall-i)ladder  wall  as  constituting  a  positive  result.  No  striking 
differences  were  found  between  the  fourteen  carrier  strains  and  those 
isolated  from  acute  typhoid  cases.  Seven  carrier  strains  tested  on 
rabbits  by  means  of  intravenous  injections  failed  to  exhibit  specific 
elective  cholecysto-  and  renotropic  properties.  Furthermore,  it  was 
impossible  to  confer  such  characteristics  to  a  receutly  isolated  Bacillus 
typhosus  strain  by  successive  passage  through  rabbit  gall-bladders. 
Immunized  rabbits  inoculated  with  large  doses  of  living  typhoid  bacilli 
exhibited  gall-bladder  infections  in  a  higher  percentage  of  instances  than 
normal  rabbits. 

IV.  A  Comparative  Study  of  tlir  Infections  Produced  by  Intravenous 
Injections  of  Typhoid,  Paratyphoid  A  and  B  Bacilli  in  Normal  and  lui- 
munized  Rabbits.     "In  order  to  establish  a  carrier  state  with  absolute 
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regularity,  it  is  unquestionably  necessary  to  obtain  as  clear  a  picture  as 
possible  of  the  cycle  of  events  which  follows  the  intravenous  injections  of 
Gram-negative  bacilli  in  the  rabbit."  Meyer,  Xeilsox  and  Feusier 
{Jour.  Infect.  Di.s.,  1921,  xxviii,  408)  reported  tlie  results  of  experiments 
dealing  with  the  fate  and  disappearance  of  typhoid  and  paratyphoid 
bacilli,  at  the  same  time  contributing  to  the  questions  as  to  why  the  gall- 
bladder becomes  infected  and  why  it  frequently  retains  the  infection. 
The  bacterial  counts  of  the  organs  removed  from  the  exsanguinated  rab- 
bits at  var^-ing  periods  of  the  injection  were  made  by  the  plate  dilution 
method.  It  was  found  that  a  small  number  of  typhoid  bacilli  inoculated 
intravenously  into  normal  rabbits  of  the  same  litter  was  rapidly  removed 
from  the  blood  stream  at  the  end  of  from  ten  to  fifteen  minutes,  that 
20  to  30  per  cent  of  the  inoculum  was  found  in  the  liver,  a  small 
amount  in  the  spleen,  bone  marrow  and  lungs  and  compa^ati^•ely  few 
in  the  lymph  nodes,  kidneys,  muscle,  etc.  The  gall-bladder  l)ile  con- 
tained only  a  small  number  of  bacteria,  while  the  gall-bladder  wall 
received  according  to  its  size  a  proportional  share  of  the  total  number  of 
the  bacteria  deposited  in  the  liver.  Large  mmibers  of  tj^Dhoid  bacilli 
were  less  speedily  removed  from  the  blood  stream,  but  the  distribution 
in  the  organs  remained  the  same  in  the  first  four  to  eight  hours.  The 
gall-bladder  was  capable  of  being  infected  either  as  a  result  of  an 
immediate  extensive  elimination  of  the  introduced  bacteria  or  through 
the  continuous  discharge  of  bacilli  from  liver  foci  in  the  hepatic  bile  or 
in  consequence  of  an  embolic  infarction  of  the  gall-bladder  capillaries. 
In  the  latter  instances  the  cystic  bile  would  not  become  invaded  with 
Bacillus  typhosus  for  twenty-four  to  forty-eight  hours  after  the  intra- 
venous injection.  It  was  further  learned  that  the  distribution  and 
destruction  of  small  or  large  doses  of  typhoid  bacilli  was  practically 
the  same  in  the  normal  as  in  the  immunized  rabbit,  whether  protected 
by  the  injection  of  dead  or  viable  organisms.  Animals  which  died  of 
typhoid  intoxication  regularly  harbored  many  typhoid  bacilli  in  the 
marrow  of  the  long  bones,  so  that  these  foci  were  probably  the  seed 
beds  responsilile  for  the  continuous  invasion  of  the  blood  stream  and  the 
later  overwhelming  infection  of  liver  and  spleen.  Paratyphoid  A 
bacilli  acted  in  a  manner  identical  to  Bacillus  t\'phosus,  but  Bacillus 
paratyphosus,  as  a  rule,  disappeared  more  quickly  from  the  blood  and 
tissues  of  immunized  than  normal  rabbits. 

V.  The  Mechanism  of  Gall-bladder  Infections  in  Laboratory  Animals. 
As  in  the  other  articles  in  this  series  this  communication  by  Meyer, 
Xeilsox  and  Feusier  (Jour.  Infect.  Dis.,  1921,  xxviii,  4r)6)  is  very  com- 
prehensive, embracing  detailed  observations  on  the  elimination  of  Bacil- 
lus typhosus  in  the  hepatic  duct  bile  of  normal  and  immunized  rabbits, 
guinea-pigs  and  dogs  provided  with  temporary  common-duct  fistulas  and 
including  an  extensive  review  of  the  literature.  The  experiments  showed 
thatmore  organisms  appeared  in  the  bileof  normal  rabbits  receiving  intra- 
venouslyfrom  8000  to24,000  millions  tN-phoid  bacilli  thaninthatof  immu- 
nized animals  of  the  same  litter,  in  the  event  that  the  last  dose  of  vaccine 
was  administered  twenty  to  thirty  days  prior  to  the  infection.  The 
elimination  of  the  bacteria  by  the  hemato-hepatogenous  or  descending 
route  was  immediate.  The  writers  believe  that  the  transit  of  bacilli 
from  the  hepatic  bloodvessels  to  the  biliary  capillaries  is  probably 
governed  by  the  phagocytic  action  of  the  endothelial  cells.     Immuniza- 
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tion  of  rabbits  prevented  to  a  certain  degree  the  passage  of  the  bacilli, 
particularly  in  guinea-pigs  but  to  a  less  extent  in  dogs.  It  is  their 
opinion  that  the  removal  of  bacteria  from  the  circulation  in  the  first 
ten  to  sixty  minutes  may  be  the  result  of  an  in  vivo  agglutination,  the 
action  of  blood  platelets,  or  purely  a  dispersion  phenomenon  of  two 
colloids  and  that  the  leukopenia  of  the  peripheral  blood  subsequent  to 
the  bacillar  injections  is  the  result  of  an  uneven  distribution  of  the 
leukocytes,  which  are  chemotactically  attracted  by  the  masses  of  bacilli 
collecting  in  the  Anscera.  Histologic  evidence  was  presented  which 
indicated  that  the  gall-bladders  of  about  one-third  of  the  rabbits 
inoculated  with  large  numbers  of  Bacillus  typhosus  received  the  infec- 
tion through  the  terminal  capillaries  of  the  mucosa.  The  transverse 
route  of  bile  infection  through  the  walls  occurred  also  after  ligation  of  the 
cystic  duct.  Direct  gall-bladder  injections  produced  an  infection  of  the 
wall  along  the  lymphatics  of  the  mucosa,  submucosa  and  subserosa. 
In  case  the  bacteria  reach  the  gall-bladder  by  the  hemato-hepatogenous 
route  only,  they  multiply  in  the  cystic  bile,  which  is  suitable  for  their 
development.  Rabbit  typhoid  carriers  may  be  classified  into  temporary 
or  convalescent  and  chronic  carriers.  Thirty  to  40  per  cent  of  the 
intravenously  inoculated  animals  recover  in  the  first  month.  About 
10  to  15  per  cent  may  retain  bacilli  in  gall-bladder  for  six  to  twelve 
months,  the  persistence  of  the  organisms  depending  on  the  degree  of 
inflammation  provoked.  Chronic  carriers  probably  result  from  embolic, 
capillary  invasion  of  the  wall,  with  subsequent  transverse  infection  of 
the  bile.  Persistence  of  bacteria  is  favored  by  the  formation  of  biliary 
calculi,  by  the  extension  of  the  inflammation  to  the  cystic  ducts  and  by 
a  severe  cholecystitis,  leading  to  a  loss  of  contractibility  of  the  wall, 
followed  by  a  state  of  empyema.  Intrasplenic  injections  regularly 
produced  persistent  gall-bladder  infection.  The  insertion  of  sterile 
gall-stones  into  the  rabbit  gall-bladders  led  to  a  secondary  infection  by 
"indifferent"  streptococci. 

VI.  The  Reaction  and  Physiology  of  the  Hepatic  Duct  and  Cystic  Bile 
of  J'arious  Laboratory  Animals.  By  collecting  hepatic  duct  bile  from 
temporary  common  duct  fistulas  and  cystic  bile  at  necropsy  or  lapa- 
rotomy, Xeilson  and  Mevp:r  {Jour.  Infect.  Dis.,  1921,  xxviii,  510) 
found  that  the  hepatic  duct  bile  of  rabbits  Avas  alkaline  to  litmus  and 
frer|uently  to  phenolphthalein,  the  Ph+  varying  between  7.4  to  7.7, 
while  that  from  guinea-pigs  was  strongly  alkaline  to  litmus  and  faintly 
acid  to  phenolphthalein.  In  rabbits,  the  H-ion  concentration  decreased 
on  exposure  to  air,  on  standing,  even  to  Ph-|-  9.2,  the  decrease  probably 
the  result  of  an  escape  of  COo  and  the  absorption  of  ammonia.  The 
reaction  of  rabbit  gall-bladder  bile  may  be  acid,  neutral  or  alkaline, 
but  was  always  acid  to  phenolphthalein,  being  influenced  by  health  and 
diet,  ranging  from  Ph+  <>.4  to  7.7.  A  high  Il-ion  concentration  was 
produced  by  fasting  and  acid  forming  diets.  Hepatic  duct  and  cystic 
dog,  cat,  goat  and  monkey  bile  differed  in  reaction,  the  gall-bladder  bile 
being  more  variable  and  tending  to  the  acid  sid(>.  while  the  cystic  bile 
of  oxen,  sheep  and  pigs  was  faintly  alkaline  to  litnms.  The  biles  from 
typhoid,  paratyphoid  or  strej)t()coccic  infected  gail-bladdiTs  of  rabiiits 
were  alkaline  to  litmus  and  half  of  them  also  to  jihenolphthalein.  Puru- 
l«Mit  gall-bladder  specimens  in  some  instances  show(>d.  on  standing,  a 
stationary  or  increasing  H-ion  concentration,  which,  the  authors  believe, 
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was  due  to  lactic  acid  formation,  pro\oked  by  the  disintegration  of 
cellular  material.  The  a\erage  daily  rate  of  bile  flow  in  rabbits  was 
about  1^  to  T^o  of  the  body  weight  (10  cc  per  hour).  Intravenous  injec- 
tions of  sodium  taurocholate  profluced  a  transient  cholagogue  effect  in 
rabbits,  dogs  and  cats.  The  authors  discuss  the  mechanical  and 
chemical  function  of  the  gall-bladder. 

VII.  The  Bacteriostatic  and  Germicidal  Properties  of  Bile.  After  an 
exhaustive  resume  of  the  literature  and  a  minute  study  of  specimens  of 
bile  of  many  animals  and  man,  Neilsox  and  Meyer  {Jour.  Infect.  Dis., 
1921,  xxviii,  542)  found  that  the  hepatic  duct  bile  of  rabbits  collected  in 
open  tubes  and  seeded  with  various  pathogenic  and  nonpathogenic  intes- 
tinal bacteria  exhibited  selective  germicidal  properties.  The  members  of 
the  typhoid,  dysentery,  parat\-phoid  group  remained  A'iable  for  seventy- 
two  to  one  hundred  and  tAventy  hours,  while  V.  cholerse  and  staphylo- 
cocci lived  for  over  seven  to  ten  days.  A  small  number  of  bacteria  was 
more  easily  destroyed  than  a  large  number.  True  gall-bladder  bile,  speci- 
mens collected  from  the  same  animals  and  tested  under  the  same  experi- 
mental conditions,  failed  to  exhibit  germicidal  properties  in  the  chosen 
time  interA-al  of  ten  days.  Typhoid  bacilli  showed  a  high  degree  of 
viability  in  human  hepatic  duct  and  cystic  bile.  The  authors  believe 
that  the  bactericidal  properties  of  hepatic  bile  of  rabbits  and  guinea- 
pigs  is  not  due  to  bacteriolysins  or  a  "substance  sensibilatrice "  and  that 
its  H-ion  concentration  is  only  indirectly  responsible  for  its  antiseptic 
properties.  The  initial  "lag"  in  fresh  bile  is  slight  and  of  short  dura- 
tion. Bile  collected  in  open  tubes  or  exposed  from  four  to  twenty -four 
hours  to  air  became  germicidal  in  a  shorter  time  interval  than  fresh  bile, 
the  inoculated  microorganisms  being  destroyed  in  twenty-four  to 
forty-eight  hours  or  less.  Comparisons  of  the  relative  bacteriostatic  and 
bactericidal  properties  of  bile  from  the  various  animals  are  made  freely 
by  the  investigators.  They  remark  that  the  vigor  of  the  bacterial 
growth  in  an  average  human  cystic  bile  is  noteworthy  and  that  prolifera- 
tion can  be  influenced  by  artificially  reducing  the  H-ion  concentration. 
They  conclude  that  their  observations  have  demonstrated,  in  their 
opinion,  "one  standing  fact,  namely,  a  test-tube  experiment  may  be 
simple  and  reveal  a  great  deal  of  information,  but  it  does  not  always 
tell  the  truth  and  may  be  most  misleading." 

VIII.  The  Influence  of  the  H-ion  Concentration  on  the  Groivth  of  Bacil- 
lusTyphosiis  in  Media  Containing  Bile  Salts.  Schoexholz  and  Meyer 
(Jour.  Infect.  Dis.,  1921,  xxviii,  5SS),  while  conducting  experiments  with 
bile  and  bile  salts  at  var\ing  H-ion  concentrations  to  study  the  rate  of 
growth  of  Bacillus  typhosus  and  its  generation  time,  found  that  a  low 
H-ion  concentration  inhibited  the  growth-stimulating  properties  of  the 
bile  and  its  salts  and  rendered  such  a  medium  germicidal.  Fifty  cubic 
centimeters  of  medium  were  seeded  with  0.5  cc  of  a  1  :  10,000  dilution 
of  a  young  culture  of  Bacillus  typhosus  in  1  per  cent  ox-bile  salt-free  veal 
broth  and  incubated  at  37  °  C.  At  hourly  intervals  the  determination  of 
the  number  of  organisms  present  was  made  by  plating  in  peptic  digest 
agar.  Bile  of  oxen,  hepatic  duct  bile  of  rabbits,  bacto  "desiccated  ox 
bile,"  and  sodium  glycocholate  and  taurocholate  in  1  per  cent  concentra- 
tion in  a  0.01  percent  "Difco"  peptone — phosphate  solution  at  aPh"-0 
were  observed  to  be  growth-enhancing  for  Bacillus  typhosus,  while 
greater  amounts,  such  as  3  to  30  per  cent,  greatly  inhibited  proliferation. 
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At  Ph  8.4,  the  same  bile  specimens. or  their  salts  acquired  either  inhibi- 
tive,  bacteriostatic  or  germicidal  properties.  The  more  concentrated 
the  biliary  salts  the  greater  was  their  effect  on  the  viable  cells.  Even 
small  amounts  of  bile  salts,  such  as  0.5  per  cent,  destroyed  the  bacteria 
in  twenty-four  hours.  At  Ph  8.4,  glycocholates  were  more  antiseptic 
than  taurocholates,  while  the  same  salts  in  the  same  concentration  could 
be  stimulative  at  Ph  7.0. 
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The  Essentials  of  Smallpox  Vaccination.— Leake  and  Force  (Public 
Health  Reports,  1921,  xxxvi,  1975)  emphasize  the  significance  of  the 
vaccination  reaction,  saying:  "Absence  of  this  reaction  indicates 
that  the  virus  is  incapable  of  protecting  against  smallpox,  and  not  that 
the  subject  is  immune."  This  reaction  may  be  primary  vaccinia  or 
an  accelerated  reaction  in  those  who  retain  some  degree  of  immunity 
from  previous  vaccination  or  an  attack  of  smallpox.  The  accelerated 
reaction  appears  earlier  than  primary  vaccinia,  is  shorter  in  duration, 
and  decreased  in  severity  by  comparison.  The  necessity  for  keeping 
the  vaccine  on  ice  is  stressed  and  the  technic  of  the  operation  by  linear 
incision  or  by  the  drill  method  is  given.  Dressings  are  forbidden  and 
a  form  of  certificate  is  prescribed. 


Direct  Inoculation  Test  for  B.  Botulinus  Toxin.— Bengstox  (Public 
Health  Rr ports,  1921,  xxxvi,  1665)  has  devised  a  rapid  method  for 
detecting  the  presence  of  botul;inus  toxin  in  food.  The  procedure 
contemplates  the  inoculation  of  a  series  of  animals  witla  varying  doses  of 
the  juice  of  the  food  under  examination.  Certain  of  the  animals  arc 
protected  by  the  two  types  of  botulinus  antitoxin,  the  remainder  serv- 
ing as  controls.  The  diagnosis  may  be  made  well  within  a  day  in 
certain  cases.  Ohk  (Jour.  Infect.  Dis.,  1921,  xxix,  287)  has  found 
that  the  intraperitoneal  injection  in  white  mice  of  at  least  1(X)  m.l.d. 
of  botulinus  toxin  produces  symptoms  of  iiotulism  usually  in  from 
two  to  four  hours,  and  death  follows  the  appearance  of  symptoms 
within  from  one  to  two  hours.  He  used  the  following  method  for 
determination  of  type:  A  number  of  white  mice  were  injected  with 
about  0.5  cc  of  the  filtrate  of  the  infected  food,  some  of  the  mice  having 
been  previously  injected  with  type  A  and  some  with  type  H  antitoxin. 
If  the  food  contiiins  the  toxin  of  Bacillus  botuliims  type  A  the  mice 
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receiving  no  antitoxin  and  those  receiving  type  B  antitoxin  will  die, 
while  those  recei^•ing  type  A  antitoxin  will  survive.  On  the  other 
hand,  if  the  food  contains  toxin  of  the  type  B  organism  only  those 
receiving  type  B  antiserum  will  live.  In  this  way  both  the  presence 
and  the  type  of  toxin  may  be  determined  in  from  four  to  six  hours. 


I.  The  Occurrence  of  Tularemia  in  Nature  as  a  Disease  of  Man.— 
Fraxcis  {Public  Health  Reports,  xxxvi,  1731j  has  adopted  the  name 
tularemia  for  infections  with  Bacterium  tularense.  The  infection  is 
popularly  known  as  deer-fly  fever.  The  clinical  histories  of  a  number  of 
natural  infections  are  given.  The  disease  is  initiated  by  the  bite  of  a 
blood-sucking  horse-fly,  Chrysops  discalis,  which  has  previously  bitten 
an  infected  jack-rabbit.  A  local  lesion,  suppurated,  often  occurs  at  the 
site  of  the  bite  and  in  the  lymph  glands  which  drain  the  area.  "The 
fever  is  of  a  septic  type,  lasting  from  three  to  sLx  weeks,  and  con- 
valescence is  slow."  II.  Experiviental  Transmission  of  Tularemia  by 
Flics  of  the  Species  Chrysops  Discalis. — Francis  and  ^Mayne  {Public 
Health  Reports,  1921,  xxxvi,  1738)  succeeded  in  experimentally  con- 
veying tularemia  by  flies,  and  give  in  detail  the  laboratory  data. 
Flies  may  remain  infected  at  least  fourteen  days.  III.  Experimental 
jyansmission  of  Tularemia  in  Rabbits  by  the  Rabbit  Louse,  Hemodipsus 
I'entricosus  (Denny). — Fran'CIs  and  Lake  {Public  Health  Reports, 
1921,  xxxvi,  1747)  succeeded  in  transmitting  tularemia  by  the  bite 
of  the  rabbit  louse  in  a  large  percentage  of  attempts.  The  lice  may 
remain  infected  as  much  as  three  days.  It  was  shown,  incidentally, 
that  the  urine  and  the  nasal  secretions  of  rabbits  are  infecti\"e. 


The  Difficulty  in  Making  Differential  Diagnosis  Between  Encepha- 
litis Lethargica  and  Botulism.— Geiger  (Public  Health  Reports,  1921. 
xxxvi,  1063)  calls  attention  to  the  possibility  of  confusing  the  two 
diseases  mentioned  on  clinical  grounds,  but  insists  on  their  non- 
identity.  A  case  is  reported  in  which  the  botulinus  organism  was 
isolated  from  the  central  nervous  svstem. 


Reactions  of  the  Nasal  Cavity  and  Postnasal  Space  to  Chilling  of  the 
Body  Surface.  I.  Vasomotor  Reactions.— Mudd,  Goldmax  and  Graxt 
{Jour.  Exp.  Med.,  1921,  xxxiv,  11)  state  that  chilling  of  the  body 
surface  causes  reflex  vasoconstriction  in  the  nasal  cavity  and  naso- 
phar^Tix,  as  it  does  also  in  the  oropharynx,  palate  and  tonsils.  Re- 
warming  is  closely  followed  by  partial,  though,  except  in  the  tonsils, 
incomplete  recovery  of  normal  blood  supph-.  Irritation  of  the  nasal 
mucosa  by  the  experimental  procedure  caused  pain  and  discharge  of 
clear  mucus,  sometimes  also  lacrimation  and  sneezing.  The  rhinorrhea 
occurred  both  on  the  side  directl^v  irritated  and  on  the  opposite  side, 
although  on  the  former  more  abundantly,  and  was  apparently  little  if 
at  all  affected  by  the  diminished  blood  supply  and  shrinkage  of  the 
mucous  membrane  incident  to  chilling  the  body  surface.  Discharge 
from  the  nose  has  been  at  most  a  rare  occurrence  in  experiments  in 
which  the  nasal  mucosa  was  not  directly  irritated.  The  thresholds  of 
the  chilling  vasoconstrictor  reflex  to  the  mucous  membranes  of  the 
upper  respiratory  tract  and  to  the  skin  of  the  trunk  have  been  found  to 
be  lower  than  the  threshold  of  the  like  reflex  to  the  skin  of  the  forehead. 
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Disrobing  the  warmly  wrapped  subject  in  a  room  a  little  below  ordinary 
room  temperature  has  been  found  sufficient  to  cause  marked  vaso- 
constriction in  the  sites  of  the  former  group,  but  only  slight  or  no  vaso- 
constriction in  the  forehead.  For  relation  of  these  reactions  to  upper 
respiratorv  infection,  see  Annals  of  Otology,  Rhinology  and  Laryngology, 
1921,  XXX,' 1. 


The  Claim  that  Some  Typhoid-Paratyphoid  Strains  Survive  the  Milk 
Pasteurization. — Krumwiede  and  Noble  (Jour.  Infect.  Di.s.,  Septem- 
ber, 1921,  xxix,  310)  quote  the  statement  of  Schorer  and  Rosenau  ' 
that  the  thermal  death-points  of  the  pathogenic  organisms  that  may 
render  milk  dangerous  have  been  determined  with  precision  in  many 
laboratories  and  that  an  actual  exposure  to  60°  C.  for  twenty  minutes 
would  suffice  to  kill  such  non-sporebearing  organisms  as  Bacillus 
diphtherise,  Bacillus  tuberculosis  and  Bacillus  typhosus,  voiced  the 
general  conclusion  of  all  who  had  worked  on  this  subject.  Although 
the  practical  application  of  these  facts  to  the  pasteurization  of  large 
volumes  of  milk  was  another  problem,  exposure  to  this  temperature, 
for  the  time  given,  had  been  uniformly  considered  as  adequate,  and  this 
aspect  of  the  subject  was  looked  on  as  closed.  Recently,  however, 
Tw'iss  has  reopened  the  subject  and  used  bacteria  of  the  typhoid- 
paratyphoid  group  as  test  organisms.  Her  contention  is  that,  in 
actuality,  the  temperatures  of  pasteurization  are  inadequate;  that  the 
method  of  using  small  samples  of  the  heated  milk  for  the  determination 
of  the  death  of  the  bacterium  present  does  not  exclude  the  possibility 
of  the  sur\ival  of  a  few  organisms.  She  asserts  that  if  the  whole  test 
sample  (100  cc)  be  incubated  it  will  not  infrequently  be  found  that  a  few 
bacilli  have  survived  exposure  to  60°  and  even  to  65°  C.  for  thirty 
minutes.  The  practical  importance  of  the  question  immediately 
presented  itself  to  tlie  authors,  and  they  began  testing  a  series  of 
cultures  from  different  sources.  Twenty-seven  typhoid  cultures  re- 
cently isolated  from  carriers,  7  paratyphoid  A  cultures,  12  paratyphoid 
B.  cultures  and  4  enteritidis  cultures  were  subjected  to  experi- 
ments, using  the  ordinary  temperature  of  pasteurization.  They 
conclude  that  there  is  no  evidence  that  bacilli  of  the  typhoid-para- 
typhoid group,  even  in  .small  numbers,  will  survive  heating  to  00°  C. 
for  twenty  minutes.  To  ensure  actual  heating  of  all  the  sample  and  to 
e.xclude  other  sources  of  error  in  laboratory  pasteurization  the  sample 
container  should  be  completely  submerged  in  the  bath. 
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OEIGINAL  AETICLES. 

THE  NON-OPERATIVE   TREATMENT  OF  CHRONIC  EMPYEMA.' 

By  John  H.  Gibbon,  M.D., 

PROFESSOR    OF   SURGERY    IN    THE   JEFFERSON   MEDICAL   COLLEGE,   PHILADELPinA; 

STTRGEON  TO  THE  PENNSYLVANIA  HOSPITAL,  AND  CONSULTING  SURGEON  TO 

THE  BRYN  MAWR  HOSPITAL. 

Just  two  years  ago  I  read  a  paper  before  the  College  in  which  I 
tried  briefly  to  indicate  some  of  the  advantages  which  ci\dl  surgeons 
might  derive  from  four  years'  experience  in  military  surgery,  and 
tonight  I  shall  endeavor  to  show  that  in  one  field  at  least  the  pre- 
dictions made  then  have  been  realized. 

Chronic  empyema  represents  one  of  those  conditions  which  has 
taxed  surgical  ingenuity  to  the  utmost,  and  which  has  demanded 
for  its  cure  operations  which,  in  their  turn,  are  accompanied  by  a 
high  mortality  and  if  successful  still  leave  the  patient  crippled  and 
handicapped  for  the  more  arduous  occupations  and  recreations  of 
life.  I  refer  to  the  extensive  rib  resections  which  bear  the  names 
of  Estlander  and  Schede,  the  decortication  of  the  lung,  of  Fowler, 
and  any  of  the  other  methods  employed  for  carrying  the  chest-wall 
into  the  lung  or  bringing  the  lung  out  to  it.  Of  course  other  less 
severe  methods,  such  as  the  injection  of  Beck's  paste,  have  caused 
some  of  the  smaller  cavities  to  heal,  but  success  has  been  limited 
and  failure  has  been  followed  by  the  more  formidable  plastic 
operations. 

It  is  a  wise  man  who  profits  by  his  misfortune  and  the  same  may 
be  said  of  a  race  or  generation.  Within  the  past  few  years  the  world 
has  passed  through  its  greatest  misfortune  within  the  memory  of 

*  Read  before  the  College  of  Physicians  of  Philadelphia,  April  26,  1921. 
VOL.  163,  NO.  4. — APRIL,  1922 
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man,  the  World  War.  Surgery,  has  always  profited  by  war — in 
experience,  in  new  devices,  in  discoveries  and  in  new  methods  of 
treatment — and  the  great  world  struggle  of  five  years  registers  no 
exception,  for  the  treatment  of  wounds  has  been  revolutionized  and 
the  treatment  of  infections  enormously  advanced. 

Before  this  war  a  surgeon  who  dared  to  close  without  drainage  a 
penetrating  wound  of  the  chest  would  have  been  liable  to  suit  in 
case  of  death,  and  yet  today  a  failure  to  close  such  a  wound  com- 
pletely would  be  looked  upon  as  a  surgical  mistake.  The  attempt  to 
sterilize  a  suppurating  pleural  cavity  is  no  new  idea  (Beck's  paste 
and  Murphy's  formalin  injections),  but  it  was  the  war  which  brought 
about  its  practicability  and  realization. 

Chronic  empyema,  except  the  tuberculous  type,  results  from  an 
uncured  acute  infection  of  the  pleura  or  from  the  presence  of  a 
foreign  body  in  the  pleural  cavity.  The  foreign  bodies  which  pre- 
vent healing  are  not  confined  to  the  missiles  of  warfare,  as  those  of 
you  know  who  have  removed  drainage  tubes  which  had  been  "lost." 
W^e  have  all  dreaded  these  old  suppurating  pleural  cavities  and  our 
patients  have  often  passed  from  the  hands  of  one  surgeon  to  another, 
hoping  their  next  operation  would  be  their  last;  only  too  often  it  is. 
The  horrible  shell-wounds  of  the  thorax  gave  the  military  surgeon 
a  wonderful  opportunity  for  study,  and  the  advance  that  was  made 
in  this  field  of  surgery  was  one  of  the  greatest  that  has  ever  been 
made.  At  the  close  of  the  war  fairly  definite  rules  could  be  laid  down 
for  the  treatment  of  these  cases.  There  was  a  large  group  which 
required  no  operation  whatever,  those  operated  upon  were  closed 
completely  and  the  cases  which  later  suppurated  were  subjected  to 
some  method  of  sterilization.  These  rules  need  not  be  rehearsed 
here,  nor  need  anything  be  said  of  Dakin's  solution  or  the  Carrel 
method  of  employing  it.  The  journals,  recent  monographs  and 
text-books  have  made  them  known  to  all. 

The  application  of  the  Carrel-Dakin  treatment  in  acute  empyema 
has  also  been  extensively  discussed  in  the  recent  surgical  literature, 
and  I  am  of  those  who  believe  that  every  case  of  acute  empyema 
if  it  survives  the  immediate  result  of  infection  can  be  sterilized  and 
cured  by  the  painstaking  employment  of  this  method  of  treatment, 
and  I  share  the  hope  of  others  that  it  will  become  more  generally 
used,  for  I  believe  that  its  intelligent  use  will  reduce  enormously 
the  cases  of  chronic  empyema. 

Since  January,  1919,  when  I  returned  to  the  practice  of  civil 
surgery,  I  have  operated  upon  eighteen  cases  of  acute  empyema  and 
in  all  I  have  started  the  Carrel-Dakin  treatment  usually  within 
forty-eight  hours  after  the  drainage  of  the  cavity.  Except  one  case 
that  died  and  two  recent  cases  still  in  the  hospital,  sterilization  and 
healing  have  taken  i)laco  in  all  but  one,  who  is  tuberculous  and  still 
has  a  little  drainage,  although  he  is  working  and  earning  his  living. 
I  admit  that  such  experiences  might  be  readily  duplicated  by  simple 
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drainage,  especially  in  children,  ]\Iy  youngest  patient  was  eighteen 
years  of  age  and  the  others  ranged  between  twenty-one  and  fifty. 
I  am  convinced  by  my  previous  experiences  that  some  of  these 
patients  who  had  large  collections  of  pus  of  weeks'  duration  would 
have  remained  unhealed  today  under  the  old  method  of  treatment. 

In  view  of  the  fact  that  the  chronic  case  follows  the  acute  one, 
I  think  that  it  may  not  be  amiss  to  refer  to  recent  changes  in  the 
treatment  of  the  acute  case  which  I  believe  tend  to  the  prevention 
of  the  chronic  condition.  In  the  first  place,  I  no  longer  try  to  make  a 
low  opening  into  the  cavity  because  a  low  opening  makes  it  difficult 
later  to  keep  the  cavity  filled  with  the  solution  except  with  the 
patient  in  the  recumbent  position  and  sometimes  only  with  the  chest 
lower  than  the  pelvis.  I  think  that  the  opening  in  the  chest-wall 
should  be  made  at  a  point  over  the  collection  of  pus,  which  will 
enable  one  after  the  operation  to  keep  the  cavity  filled  with  Dakin's 
solution  even  when  the  patient  is  sitting  up  or  on  his  feet.  In  recent 
cases  I  have  not  made  a  rib  resection  but  simply  an  intercostal 
incision,  and  I  have  given  up  attempts  to  remove  from  the  cavity 
large  masses  of  lymph  and  the  liberation  of  the  lung  by  digital 
separation  of  the  adhesions.  If  the  lung  will  expand  in  old  chronic 
cases,  where  it  has  been  bound  down  for  months  and  years,  when  the 
cavity  is  sterilized  and  closed,  it  has  seemed  to  me  that  it  would  do 
so  all  the  more  readily  in  the  acute  case,  and  I  am  sure  that  it  does 
do  so.  These  changes,  then,  render  the  operation  in  the  acute  case 
much  simpler  and  I  believe  tend  greatly  to  reduce  the  mortality. 

To  Depage,  of  Brussels,  belongs  the  credit  of  demonstrating  that 
an  empyema  of  long  standing  of  any  size  may  be  rendered  sterile 
with  Dakin's  solution  and  then  closed  or  allowed  to  close.  I  look 
back  to  February,  1918,  with  the  greatest  satisfaction,  when,  at  a 
surgical  meeting  in  Paris,  Tuffier  exliibited  some  twenty-five  cases 
of  empyema,  nearly  all  of  gunshot  origin,  which  he  had  cured  by 
this  method,  and  I  consider  it  one  of  the  most  valuable  contributions 
to  chest  surgery.  He  generously  gave  Depage  all  the  credit.  One 
of  his  cases  seemed  quite  remarkable  and  the  recollection  of  it  has 
saved  me  discouragement  and  caused  me  to  persevere  in  a  number 
of  very  troublesome  cases  which  I  have  since  encountered. 

Tuffier's  case  was  that  of  a  soldier  whose  cavity,  after  a  shell 
injury  and  infection,  occupied  nearly  the  whole  of  the  right  chest 
and  was  of  many  months'  duration.  It  was  sterilized  and  closed,  only 
to  fill  up  and  reopen  in  a  month  or  two,  when  however  a  Roentgen- 
ray  plate  showed  the  cavity  to  be  one-half  its  original  size.  It  was 
again  rendered  sterile  by  the  Carrel-Dakin  method  and  again  closed, 
but  once  more  it  refilled  and  reopened.  The  Roentgen-ray  plate  on 
this  occasion  showed  the  cavity  to  be  one-fourth  its  original  size.  For 
the  third  time  it  was  sterilized  and  closed  and  had  remained  closed, 
the  last  plate  showing  complete  expansion  of  the  lung.  My  feeling 
on  seeing  and  examining  this  case  was  that  any  chronic  empyema 
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could  be  successfully  treated  in. this  manner,  and  my  experience 
since,  in  spite  of  one  or  two  very  discouraging  cases,  has  confirmed 
this  belief.  Even  some  of  my  acute  cases  have  been  very  obstinate, 
but  I  believe  that  I  have  learned  the  usual  causes  of  delay  or  failure 
and  that  they  have  their  origin  in  faulty  technic.  The  slides  which 
I  show  demonstrate  what  can  be  done  in  chronic  empyema  and  that 
success  depends  entirely  on  how  closely  one  adheres  to  the  principles 
of  the  Carrel  technic. 

One  of  the  most  common  objections  to  this  method  has  been  that 
it  is  troublesome  and  requires  more  attention  than  the  average 
patient  is  apt  to  get  in  the  hospital  ward  or  his  home.  That  such 
an  objection  is  absolutely  groundless  is  shown  by  the  fact  that  two 
of  the  cured  cases — the  slides  of  which  I  show — carried  out  their 
own  sterilization  at  home,  obtaining  fresh  Dakin's  solution  at  the 
hospital  every  two  or  three  days.  An  intelligent  and  persistent 
patient  can  accomplish  far  more  than  an  indifferent  interne  or  over- 
worked nurses.  It  requires  enthusaism  and  persistence  and  without 
these  failure  is  sure  to  result. 

The  most  important  points  in  the  treatment  are  to  bear  con- 
stantly in  mind  that,  in  order  to  accomplish  the  sterilization,  the 
Dakin's  solution  must  remain  in  constant  contact  with  the  entire 
wall  of  the  abscess  cavity,  that  the  solution  must  be  properly  made 
and  fresh,  and  that  the  greatest  care  must  be  exercised  to  prevent 
reinfection  of  the  sinus  and  cavity  from  the  skin.  To  the  neglect  of 
one  of  these  three  things  I  attribute  all  of  my  own  failures  or  delays. 
The  delayed  sterilization  and  closure  in  the  acute  cases,  also,  has 
been  due  to  neglect  in  one  of  these  three  particulars.  The  low 
opening  and  the  bed-rest  have  been  potent  factors  in  preventing  the 
contact  between  the  solution  and  all  parts  of  the  abscess  cavity. 
One  patient,  an  acute  case,  was  many  weeks  in  closing,  due  entirely 
to  the  fact  that  I  had  made  the  opening  over  the  lower  part  of  her 
cavity  and  that  after  operation  she  was  not  kept  in  the  recumbent 
position  but  was  allowed  to  sit  up  in  bed  and  used  the  bed-rest  for 
a  greater  part  of  the  time.  She  healed  promptly  when  she  was 
made  to  occupy  constantly  a  position  which  enabled  us  to  keep  the 
cavity  filled  with  the  solution.  Again  I  have  experienced  delay  in 
sterilization  owing  to  the  use  of  Dakin's  solution  which  was  too  old. 
Reinfection  of  the  cavity  from  failure  to  keep  the  surrounding  skin 
sterile  can  be  easily  demonstrated  by  taking  smears  from  the 
cavity,  the  sinus  and  the  surrounding  skin. 

If  cases  such  as  shown  by  TufficT,  throe  years  ago,  and  such  as  I 
show  now  can  l)e  cured,  we  should  be  able  to  cure  practically  all 
cases.  A  study  of  our  failures  will  do  more  to  improve  our  results 
than  a  complaisant  contemplation  of  our  successes.  I  have  failed 
in  certain  cases  where  the  infection  was  due  to  the  tuberc!(>  bacillus, 
iind  in  others  where  a  persistent  siiuis  had  followed  the  Kstlander 
or  Schede  oj>eration.     I  have  one  case  still  under  treatment  after 
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fifteen  months.  This  man  came  under  my  care  in  November,  1919, 
about  a  year  after  his  operation  for  empyema.  He  was  running  a 
continuous  fever  and  had  a  cavity  that  would  hold  six  or  eight 
ounces.  It  was  sterilized  and  closed  in  four  weeks,  but  opened 
up  again  in  another  three  or  four  weeks.  Since  then  the  sinus  has 
opened  and  closed  several  times  and  it  is  open  now,  but  the  patient 
has  gained  weight  and  has  been  at  work  for  six  or  eight  months. 

The  plan  of  treatment  in  the  chronic  case  has  been  as  follows: 
The  capacity  of  the  cavity  is  estimated  by  filling  it  with  the  patient 
in  such  a  position  that  the  mouth  of  the  sinus  is  higher  than  all 
parts  of  the  cavity;  its  exact  position  and  shape  have  been  deter- 
mined by  injecting  bismuth  in  oil  and  taking  stereoscopic  Roentgen- 
ray  plates.  When  this  has  been  done  we  know  the  position  which 
the  patient  should  occupy  during  the  treatment  in  order  to  keep 
the  Dakin's  solution  in  contact  with  every  part  of  the  cavity.  This 
I  consider  one  of  the  most  important  points  in  the  treatment. 

The  question  of  operation  is  now  considered.  In  the  absence  of 
necrosis  of  the  rib  or  the  presence  of  a  foreign  body  no  operation 
has  been  found  necessary  in  our  cases,  unless  a  dilatation  of  the  old 
sinus  may  be  considered  an  operation.  It  is  only  necessary  to  make 
the  sinus  large  enough  to  accommodate  two  or  three  Carrel  tubes. 
Several  of  our  cases  have  been  cured  with  a  single  tube  in  the  sinus 
and  I  have  never  had  any  trouble  from  contracture  of  the  sinus. 
In  the  beginning  of  the  treatment,  if  more  than  one  tube  is  used, 
one  of  them  is  left  open  at  the  end  or  a  catheter  is  used  in  order  to 
permit  a  thorough  washing  out  of  the  cavity  once  a  day.  The 
cavity  is  then  kept  filled  with  the  solution,  just  enough  being  added 
every  two  hours  during  the  day  and  every  three  hours  during  the 
night  to  keep  it  full.  The  tightness  of  the  sinus  around  the  tubes 
and  the  correct  position  of  the  patient  should  prevent  the  escape  of 
the  fluid.  Unless  care  is  given  to  the  regular  instillation  of  the 
fluid  there  is  no  use  in  trying  this  treatment,  as  failure  will  certainly 
be  the  result. 

With  the  apparent  disappearance  of  pus,  smears  are  taken  from 
the  depth  of  the  cavity  and  from  the  sinus.  When  these  smears 
are  negative  for  three  or  four  consecutive  days  the  tube  is  with- 
drawn regardless  of  the  size  of  the  cavity,  and  the  sinus  and  the  skin 
about  it  kept  sterile  with  iodine  until  closure  takes  place.  I  do  not 
think  it  is  necessary  to  close  the  wound  and  I  am  almost  sure  that 
it  is  better  not  to  do  so.  The  operation  may  cause  the  liberation 
of  dormant  organisms  in  the  tissues  about  the  mouth  of  the  sinus 
which  in  turn  may  cause  a  reinfection.  Such  infections  were 
constantly  seen  in  plastic  operations  done  months  after  the  complete 
healing  of  gunshot  wounds.  If  the  cavity  and  sinus  are  not  sterile 
when  the  tube  is  removed,  pus  will  soon  be  found  again  in  the 
discharge  and  the  tube  can  readily  be  reintroduced.  If  a  closure 
has  been  made  and  the  cavity  is  not  sterile  one  only  discovers  it  by 
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physical  signs  and  fever,  and  before  these  develop  the  old  cavity 
has  become  distended  with  pus.  If  a  reaccumulation  of  pus  occurs 
after  closure  or  after  healing  of  the  sinus,  as  certainly  will  occur  in 
some  cases,  the  tubes  must  be  reinserted  and  the  sterilization  re- 
peated. I  have  had  this  experience  several  times  in  the  acute  cases. 
It  has  been  suggested  that  Dakin's  solution  causes  bleeding  and 
I  have  seen  it  in  a  few  chronic  cases.  I  do  not  think  that  it  is  apt  to 
occur  until  the  cavity  is  sterile,  and  if  no  organisms  are  present  in 


C'a8K  I.  — iMarrli  7,  1910.     (Sec  pane  176.) 


the  smears  from  the  cavity  and  sinus  the  tube  should  bo  withdrawn 
and  the  sinus  treated  with  iodine  until  closed.  If  bleeding  occurs 
and  organisms  are  still  present,  normal  salt  solution  should  be  used 
for  a  time  and  then  the  Dakin's  solution  resumed. 

Bronchial  fistula  is  a  very  troublesome  complication  and  renders 
the  treatment  difficult.  I  have  had  but  two  such  cases  and  in  both 
the  opening  into  the  bronciius  closed  with  simple  drainage  of  the 
cavity  or  under  salt  solution  irrigation.     The  first  chronic  case  we 
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treated  (Case  I)  had  a  bronchial  fistula  and  it  healed  while  the 
Dakin's  solution  was  being  used.  I  think  that  unless  the  fistula 
is  large  and  the  cavity  a  very  old  one  it  will  usually  heal  if  the 
cavity  is  kept  empty.  It  may  be  necessary  in  these  to  make  a  low 
opening  in  order  to  get  drainage,  but  I  have  not  had  to  do  it.  We 
often  see  these  fistulae  heal  after  the  drainage  of  a  lung  abscess. 

The  following  five  cases  (I  have  not  included  cases  operated  upon 
or  treated  by  my  assistants)  illustrate  the  points  I  have  tried  to 


Case  I. — April  26,  1920.     Wound  closed  since  September,  1919.     (See  page  470.) 


make  and  constitute  my  experience  in  the  chronic  condition — with 
the  exception  of  three  other  cases,  in  one  of  which  there  is  a  tuber- 
culosis of  the  lung,  in  another  a  large  cavity  was  lined  with  a  thick 
shell  of  bone,  and  in  the  third  an  extensive  plastic  operation  had  been 
done  and  a  long  narrow  sinus  remained.  The  tuberculous  case  is 
still  under  treatment  with  a  regularly  diminishing  cavity,  the 
calcareous  case  died  two  months  after  an  extensive  plastic  operation, 
and  the  third  case  has  disappeared. 
This  experience  is  not  large,  but  owing  to  the  better  treatment 
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of  acute  empyema  one  does  not  see  so  many  of  the  chronic  cases. 
I  feel,  however,  that  it  is  large  enough  to  show  that  w^e  have  in  this 
treatment — which  originated  in  the  war — the  best  method  of  dealing 
with  the  chronic  empyema  of  civil  life,  and  that  it  should  be  con- 
scientiously tried  before  resort  is  had  to  the  formidable  and  mutilat- 
ing plastic  operations. 

Before  undertaking  the  treatment  I  think  that  one  should  familiar- 
ize himself  with  the  details  of  the  Carrel  technic.     In  the  beginning 


Case   IT. --April  l.">,  lUl'.l.      Patient  uii  riplit  si.lo.      (Sec  pauo  47S.) 


failure  is  sure  to  be  met;  the  one  failure  and  the  repeated  delays  in 
my  own  experience  have  been  due  I  am  sure  to  my  own  faults  in 
technic  already  referred  to. 

Case  I. — C.  B.  W.,  aged  thirty-eight  years.  Pennsylvania 
Hospital.  This  patient  came  under  my  care  March  29,  1910.  In 
May,  1918,  he  had  a  pneumonia  followed  by  an  empyema,  which 
"pointed"  in  the  interspace  just  below  (he  left  nipple  and  was 
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simply  incised  by  his  physician.  Since  this  time  he  has  had  more  or 
less  continuous  drainage  and  fever.  As  soon  as  the  sinus  closed  the 
patient  expectorated  pus,  but  this  stopped  when  the  sinus  opened 
again.  The  pus  from  the  cavity  shows  streptococci,  staphylococci 
and  pneumococci.  The  sinus  was  injected  with  bismuth  and  oil 
and  excellent  stereoscopic  plates  were  made  by  Dr.  Manges.  The 
outline  of  the  cavity  is  irregular  and  extended  posteriorly  up  under 


Case  II. — April  15,  1919.     Patient  on  back.     (See  page  478.) 


the'scapula  and  as  far  down  as  the  tenth  rib.  The  communication 
with  the  bronchus  is  also  shown  in  the  plates.  After  this  examina- 
tion the  patient  coughed  up  at  once  a  considerable  amount  of 
bismuth  and  oil.  The  empyema  was  evidently  of  the  interlobar 
type.  Under  gas  anesthesia  a  portion  of  the  sixth  rib  and  its  carti- 
lage, both  of  which  were  diseased,  was  removed  and  the  sinus 
dilated  until  it  admitted  a  finger  easily.  Considerable  bismuth  and 
oil  were  evacuated  and  two  tubes  were  introduced.    The  Carrel- 
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Dakin  treatment  was  begun  three  or  four  days  after  the  operation 
and  the  patient  was  discharged  from  the  hospital  on  May  5th. 
At  this  time  there  were  still  organisms  in  the  smears  but  the  patient 
was  much  improved.  From  this  time  until  his  complete  cure  the 
treatment  was  carried  out  at  his  home  by  his  wife,  the  Dakin's 
solution  being  obtained  fresh  from  the  hospital  every  two  or  three 
days  and  the  patient  reporting  once  a  week.  The  sinus  closed  in 
August  but  reopened  in  September;  it  closed  again  after  a  week  or 
two  weeks  and  has  remained  closed  ever  since.     The  patient  gained 
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Case  II.— April  20,  1020.     Wound  closed  since  September,  1919. 


about  forty  pounds  in  weight  during  the  course  of  his  treatment 
and  carried  on  his  work,  that  of  manager  of  a  large  farm.  Recent 
examination  shows  perfect  function  with  complete  expansion  of  the 
lung  and  these  findings  are  confirmed  by  a  Roentgen-ray  plate. 

Case  II. — W.  R.  L.,  aged  thirty-five  years.  Peimsylvania 
Hospital.  This  patient  came  under  my  care  April  7,  1910.  He  had 
an  empyema  which  had  been  drained  with  rib  resection  in  Septem- 
ber, 1918,  in  another  hospital.    The  empyema  had  developed  insidi- 
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ously  the  previous  May.  Drainage  has  kept  up  ever  since  operation 
and  the  patient  has  fever  off  and  on.  Injection  of  the  cavity  and 
Roentgen-ray  plates  showed  it  to  be  very  large  and  to  extend  posteri- 
orly as  high  as  the  second  rib.  It  was  evidently  of  the  interlobar  type. 
He  was  admitted  to  the  hospital,  April  14,  1919,  the  sinus  was  dilated 
without  an  anesthetic,  bismuth,  oil  and  pus  evacuated,  and  the 


Case  III.— November  3,  1919.     (See  page  480.) 


Carrel-Dakin  treatment  started.  After  about  three  weeks  he  went 
home,  where  a  sister,  who  was  a  trained  nurse,  carried  out  the 
treatment.  The  sinus  in  this  case  was  four  and  'one-half  inches 
long  and  the  length  of  the  cavity  three  inches.  A  catheter  was 
employed  for  the  instillation  of  the  fluid.  The  sinus  closed  in  Sep- 
tember and  has  remained  closed  since  and  there  is  good  expansion  of 
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the  lung.  Patient  gained  about  ten  pounds  in  weight  and  went  back 
to  work  in  July.  In  this  case  the  opening  of  the  sinus  was  far  below 
the  cavity,  but  the  patient  was  made  to  keep  the  recumbent  posi- 
tion after  each  instillation  of  the  fluid  and  the  tightness  of  the  sinus 
about  the  catheter  tended  to  prevent  the  escape  of  the  solution. 
His  chest  appears  normal  on  physical  and  Roentgen-ray  examination. 

Case  III.— W.  W.,  aged  forty-four  years.     Pennsylvania  Hos- 
pital.    This  man  was  operated  upon  for  empyema  on  December  4, 


Pase  in.  — March  25,  1021. 


1918,  by  Dr.  Stewart.  An  intercostal  incision  was  made  and  a 
double  tube  inserted.  Dakin's  solution  was  employed  for  a  short 
time.  He  was  discharged  March  IG,  1010,  still  draining.  He  was 
readmitted  on  May  Kith,  when  another  incision  was  made  to  give 
better  drainage.  He  was  discharged  on  the  2oth  much  improved. 
He  was  admitted  to  my  service  November  12th,  about  a  year  after 
his  first  operation.  He  hatl  fever  and  a  discharging  sinus.  The 
plates  showed  quite  a  large  cavity  containing  six  or  eight  ounces  of 


GIBBON:    NON-OPERATIVE  TREATMENT   OF  CHRONIC   EMPYEMA      481 

fluid.  Carrel-Dakiu  treatment  was  commenced,  and  as  smears 
were  negative  on  three  occasions  the  sinus  was  closed  on  December 
24th,  about  six  weeks  after  the  commencement  of  the  treatment. 
It  remained  closed  for  about  a  month  when  he  was  readmitted  with 
fever  and  the  physical  signs  of  fluid.  His  condition  immediately 
improved  and  the  cavity  began  to  grow  rapidly  less  under  the 


r"A>E   IV.  —  Soptonihor  14.  1020.     Patient  erect.     (Si-o  j.aL'f  l^ 


Carrel-Dakin  treatment.  Since  this  time  closure  has  taken  place 
twice,  but  each  time  has  been  followed  by  a  reaccumulation  of  pus. 
For  the  last  six  or  eight  months  the  man  has  been  at  work.  This 
case  represents  a  failure  thus  far,  but  I  believe  if  the  patient  were 
kept  on  his  back  the  cavity  could  be  readily  sterilized.  The  patient 
is  loath  to  give  up  his  work  and  his  general  health  has  improved  so 
much  that  I  have  not  insisted  upon  the  necessary  rest. 
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Case  IV. — P.  P.,  aged  thirty-four  years.  Pennsylvania  Hos- 
pital. This  man  was  operated  upon  in  another  hospital  March  6, 
1920,  for  an  empyema  following  pneumonia.  A  rib  section  and 
drainage  was  done.  The  sinus  has  remained  open  ever  since.  He 
came  into  my  service  on  September  13,  1920,  six  months  after  his 
operation.  Roentgen-ray  plates  showed  a  large  cavity.  Carrel- 
Dakin  treatment  was  started  and  fairly  prompt  sterilization  was 


Case  IV.— Soptenibcr  14,  1020.     Patient  on  side. 


accomplished,  the  i)utieMt  being  discharged  with  the  sinus  closed  on 
October  25.  It  has  never  reopened  and  the  patient  has  been  perfectly 
well  and  now  has  full  expansion  of  the  lung,  but  his  Rocntgcn-ray 
plate  shows  considerable  bismuth  in  the  lower  part  of  the  cavity. 
I  regret  that  we  did  not  get  rid  of  all  the  bismuth  in  this  case. 
However,  he  demonstrates  a  quick  and  complete  cure  in  a  chronic 
condition. 
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Case  V. — E.  S.,  aged  eighteen  years.  Jefferson  Hospital. 
This  boy  was  operated  upon  for  empyema  in  a  neighboring  town  in 
1912.  Several  ribs  were  resected.  He  was  in  the  hospital  seven 
months  and  was  discharged  cured,  the  wound  being  entirely  healed. 
He  had  no  trouble  for  seven  years  (August,  1920),  when  a  small 
fragment  of  bone  was  discharged.  At  this  time  he  was  admitted 
to  the  Pennsylvania  Hospital  and  operated  upon  by  Dr.  Mitchell 
for  a  necrosis  of  the  third,  fourth,  fifth  and  sLxth  ribs.  The  sinus 
was  curetted  and  injected  with  Lassar's  paste.  Later  a  counter- 
opening  was  made  lower  down.  He  was  discharged  from  the 
hospital  on  October  9,  the  sinus  being  entirely  healed.     In  January, 


Case  IV.— January  7,  1921.     Wound  closed  since  October,  1920.    (See  page  482.) 


1921,  the  upper  sinus  reopened.  He  was  admitted  at  this  time  to  the 
Jefferson  Hospital,  where  a  Roentgen-ray  examination  showed  a  body 
of  bismuth  about  the  middle  of  the  chest  and  a  smaller  portion  quite 
low  down  near  the  diaphragm.  This  bismuth  had  evidently 
remained  in  the  chest  since  last  August.  When  the  sinus  was  in- 
jected with  bismuth  and  oil,  it  was  found  to  communicate  with  the 
old  bismuth  shadow  below  and  there  was  apparently  no  communica- 
tion with  that  above.  The  lower  cavity  was  quite  large,  holding 
several  ounces  and  communicated  with  the  opening  in  the  chest- 
wall  by  a  very  narrow  sinus.  There  was  a  fusion  of  several  ribs  at 
the  site  of  the  former  operations.     On  February  1,  I  increased  the 
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size  of  the  opening,  removing  some  bone  with  forceps,  dilated  the 
tract  and  evacuated  considerable  bismuth  and  oil.  Long  curved 
forceps  passed  down  through  the  sinus  could  be  felt  quite  readily 
between  the  ribs  six  inches  below.  A  Carrel  tube  and  catheter  were 
inserted  into  the  cavity  and  the  Carrel-Dakin  treatment  started 
the  second  day  after  operation.  There  was  considerable  discharge 
of  pus  for  the  first  ten  days,  but  has  nearly  altogether  disappeared. 
The  patient  is  still  in  the  hospital.     (Patient  developed  scarlet  fever 


Case   V.— January  19.  1921.      Wound  closed  April,  29,  1921. 

during  his  convalescence  and  treatment  was  interrupted.  Later 
it  was  recommenced  and  on  discharge  April  29,  1921,  wound  was 
closed.) 


To  summarize  these  cases,  the  first  two  represent  cures  after  a 
number  of  months  of  home  treatment,  in  one  of  which  there  was  a 
bronchial  fistula;  the  third  case  represents  a  failure  so  far,  although 
closure  has  taken  })lace  twice;  the  fourth  case  represents  a  prompt 
sterilization  with  permanent  closure,  and  the  fifth  case  a  cure. 
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GASTROINTESTINAL  INFECTION  IN  RELATION  TO  INFEC- 
TION OF  THE  LIVER  AND  BILE  PASSAGES 

(A  Continuation). 
By  Charles  G.  Stockton,  M.D., 

BUFFALO,    N.    Y. 

Resume  of  Former  Report.  In  191G  the  patient  first  appeared, 
suttering  from  debility,  hypochlorhydria  and  lowered  nutrition; 
there  were  no  symptoms  related  to  the  liver  or  to  the  intestine. 
She  was  discharged  eight  weeks  later,  showing  general  improvement, 
and  was  in  good  health  until  the  spring  of  1919,  when  there  devel- 
oped intractable  diarrhea.     She  returned  to  Buffalo  in  September, 

1919,  with  gastro-enterocolitis  of  the  greatest  intensity  in  the  small 
intestine  and  with  gas  bacilli  and  streptococci  abundant.  The 
stomach  showed  atonic  dilatation,  achylia,  pus  cells,  red  blood 
cells  and  an  excess  of  mucus.  In  November,  1919,  the  diarrhea 
was  controlled,  gastric  secretion  reappeared  and  the  patient  was 
discharged,  taking  a  smooth  diet.  Improvement  continued  for  a 
month,  with  a  gain  in  weight  of  fourteen  pounds,  but  she  ate  too 
freely  and  became  for  the  first  time  jaundiced.  On  December  24, 
three  weeks  later,  she  came  again  to  Buffalo.  There  was  complete 
associated  jaundice,  with  acholic  stools.  A  study  of  the  stomach 
and  duodenal  contents  indicated  severe  duodenitis.  There  was  a 
recurrence  of  diarrhea.  The  liver  was  enlarged  and  slightly  tender 
to  pressure,  but  there  was  no  pain. 

Conclusion.  Biliary  obstruction  from  swelling  at  the  ampulla 
of  Vater. 

There  was  slight  elevation  of  temperature  and  a  leukocyte 
count  of  6100.  Duodenal  lavage  was  practised  with  benefit.  The 
jaundice  diminished,  became  intermittent  with  occasional  rigors, 
followed  by  fever  an<l  renewed  jaundice  with  leukocytosis.  The 
clinical  picture  corresponded  with  the  old  conceptions  of  angio- 
cholitis.  The  intestine,  including  the  colon,  showed  atony  and 
catarrhal  inflammation.  Under  deep  duodenal  feeding,  duodenal 
lavage  and  colonic  irrigations  the  patient  improved.     In  May, 

1920,  recovery  seemed  possible,  as  stated  at  our  last  meeting.* 
History   of   the    Case    as    Developed    Subsequent   to    the    Report 

Made  at  the  Last  Meeting  of  the  Association.  The  patient  had 
almost  invariably  a  good  appetite.  At  times  there  was  slight 
gastric  secretion  (hypochlorhydria),  at  other  times  secretion  was 
absent,  with  evidence  of  a  low-grade  gastritis.  Intermittently  the 
stools  showed  bile  coloring  matter  and  bile  salts,  but  not  always 
associated.    She  was  not  studied  as  to  the  presence  of  hemoconias. 

*  Transactions,  twenty-third  Annual  Session  of  the  American  Gastro-Euterological 
Association,  May  3  and  4,  1920.     See  "Annals  of  Medicine,"  vol.  1,  No.  2. 
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In  the  duodenal  contents  pancreatic  ferments  were  very  deficient. 
There  was  feeble  amj'olitic  enzyme,  still  feebler  proteolitic  enzyme 
and  usually  absence  of  lipase  action.  Always  there  was  mucus  in 
excess,  occurring  often  in  shreds,  containing  numerous  pus  cells,  at 
times  many  degenerated  red  blood  cells. 

It  was  evident  that  there  was  an  open  passage  through  the 
bile  ducts,  but  nevertheless  infection  coming  through  the  biliary 
channels.  This  was  proved  by  the  use  of  the  duodenal  tube  after 
irrigation  of  the  stomach  and  duodenum.  It  was  also  evident 
that  there  was  a  very  defective  digestive  power  in  the  duodenum  as 
result  of  the  disordered  pancreas  and  the  duodenitis.  At  this  time 
the  suggestion  was  made  by  Dr.  Rose  Donk,  who  was  assisting 
on  the  case,  that  the  transfusion  of  normal  duodenal  contents  from 
a  healthy  donor  might  provide  the  patient  with  needed  digestive 
ferments  and  help  her  to  gain  in  nutrition.  This  treatment  was 
carried  out  by  Dr.  Donk  under  my  observation  during  a  period  of 
two  weeks.  The  healthy  donor  while  fasting,  having  had  passed 
the  duodenal  tube  and  having  had  the  secretions  stimulated  by 
small  quantities  of  hot  water,  gave  out  from  60  to  200  cc  of  duo- 
denal contents,  which  were  immediately  introduced  through  a  tube 
into  the  duodenum  of  the  patient.  The  result  of  this  treatment 
was  published  by  Dr.  Donk,^  under  the  title  "Transfusion  of 
Duodenal  Contents."  The  work  was  interesting,  and  unquestion- 
ably the  patient  received  temporary  benefit  from  the  measure.  I 
am  convinced  that  this  suggestion  made  by  Dr.  Donk  will  prove 
to  be  of  some  practical  importance  in  selected  cases. 

Intestinal  perfusion  was  also  practised  at  other  times,  with 
apparent  benefit.  A  freer  flow  of  bile  was  promoted  by  irrigation 
with  magnesium  sulphate  solution  as  suggested  by  ^Sleltzer.  The 
diarrhea  never  recurred  with  its  former  intensity,  yet  there  was  a 
continued  predisposition  to  looseness  requiring  attention  and  at 
times  special  medication.  The  sigmoidoscope  revealed  a  catarrhal 
colitis  but  no  bleeding-points.  The  patient  in  February  had  a 
definite  intestinal  hemorrhage  unexplained  in  origin. 

Medical  and  surgical  consultants  leaned  to  the  opinion  that 
there  was  more  trouble  in  the  gall-bladder  than  had  been  hitherto 
believed.  It  was  suggested  that  we  were  dealing  with  a  chronic 
cholecystitis  with  calculi.  There  was  no  evidence  of  this,  however, 
in  the  radiograms  which  were  shown  and  discussed  at  our  last 
meeting.  To  my  mind  it  seemed  clear  that  the  trouble  was  not 
from  the  gall-bladder,  but  that  we  had,  following  the  blocking  at 
the  papilla  in  the  beginning  of  the  jaundice,  an  ascending  infection 
which  reached  the  liver  and  probably  the  pancreas. 

During  May  the  case  was  at  a  standstill,  with  an  occasional 
discouraging  relapse;  that  is,  chills,  fever  and  leukocytosis,  the 

'  Jour.  Am.  Med.  Assn.,  November  13,  1920. 
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attack  lasting  two  or  three  days;  then  the  jaundice  would  fade, 
but  it  never  disappeared.  It  was  decided,  finally,  that  there  should 
be  made  a  cholecystostomy,  with  the  hope  that  by  removing  a 
cholecystitis  the  infection  passing  into  the  intestine  would  be 
eliminated  and  that  the  patient  might  be  benefited.  Also,  it  would 
settle  the  question  as  to  calculi. 

The  operation  was  made  under  gas  and  ether  anesthesia,  which 
was  preceded  by  a  transfusion  of  750  cc  of  blood  from  a  well-typed 
donor.  The  transfusion  was  intended  not  only  to  strenthen  the 
patient  but  to  increase  the  coagulability  of  the  blood,  which  had 
been  found  to  be  fourteen  minutes  plus.  Following  the  transfu- 
sion, Dr.  James  A.  ^MacLeod  operated  upon  the  patient,  removing 
the  appendix,  which  showed  chronic  inflammation,  and  performing 
cholecystostomy.  It  was  decided  to  do  little  exploring,  so  that 
the  shock  might  be  at  the  minimum.  However,  it  was  found  that 
there  was  no  evidence  of  tumor  about  the  stomach  or  duodenum; 
the  pancreas  was  unusually  firm  on  palpation;  the  gall-bladder 
was  not  distended  but  was  rather  pale,  and  contained  no  calculi, 
but  a  small  amount  of  rather  dark  bile  of  increased  consistency. 
The  liver  was  apparently  moderately  enlarged,  pale  yellow  in 
color,  rather  firm  upon  palpation,  with  the  surface  irregular  as  seen 
in  cirrhosis.     The  common  duct  was  not  explored. 

The  patient  endured  the  operation  remarkably  well  and  seemed 
to  be  in  better  condition  after  it  than  before,  doubtless  from  the 
transfusion.  The  amount  of  bile  drainage  was  small  and  we  felt 
that  little  was  directly  gained  by  the  operation.  For  some  days, 
however,  the  patient  did  well,  when  there  ensued  another,  and  this 
time  severe,  intestinal  hemorrhage,  and  transfusion  seemed  neces- 
sary to  save  life;  500  cc  of  blood  were  therefore  introduced  into  a 
vein.  The  blood  was  taken  from  a  new  donor.  There  was  no 
agglutination  shown  on  typing,  but  subsequently  it  was  found 
that  the  patient's  serum  hemolyzed  the  donor's  corpuscles.  There 
followed  great  prostration,  with  unconsciousness.  In  the  state  of 
depression,  amounting  almost  to  shock,  which  followed  the  second 
transfusion  with  blood,  there  appeared  in  the  urine  a  large  amount 
of  urobilin.  Previously  it  never  had  appeared  in  the  urine,  and 
after  that  event  it  never  disappeared.  It  is  an  interesting  question 
as  to  what  effect  this  transfusion  may  have  had  upon  the  liver  to 
hasten  its  degeneration  in  its  already  crippled  and  infected  state. 
There  is,  of  course,  the  possibility  of  coincidence,  but  the  clinical 
fact  remains  striking.  For  a  few  days  it  looked  as  though  the 
patient  would  succumb  from  hemolysis  and  protein-poisoning. 
However,  she  rallied  and  matters  progressed  favorably  for  a  few 
days,  although  there  continued  to  be  marked  urobilinuria.  At 
this  time  drainage  of  bile  was  insignificant,  and  it  occurred  to  me 
that  benefit  might  follow  irrigation  of  the  gall-bladder  through 
the  drainage  tube,  with  a  magnesium  sulphate  solution  of  25  per 
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cent.  This  was  practised,  with  the  result  that  the  drainage  of 
dark-colored  bile  was  much  increased.  There  was  considerable 
diminution  of  the  jaundice,  which  had  deepened  since  the  operation. 
I  think  that  real  but  transient  improvement  followed  this  irriga- 
tion of  the  gall-bladder  with  a  magnesium  sulphate  solution.  This 
was  carried  out  for  a  month,  the  patient  making  slow  improvement. 
The  evidences  of  infection  were  less  conspicuous— that  is  to  say, 
there  was  absence  of  chills,  but  a  slight  temperature.  Under  the 
treatment  the  liver  shrank  in  size  and  it  was  difficult  to  keep  a 
drainage  tube  in  place  for  pur])oses  of  irrigation.  Finally,  irriga- 
tion became  impossible,  the  wound  healed  and  the  patient  was 
sent  to  her  home. 


Fig.  1. — High-power  sketch  of  iiitostinc  with  two  villi.  Numerous  goblet  cells 
among  the  surface  epithelial  cells,  leukocytes  free  between  the  villi  and  migrating 
through  the  epithelium;  dilated  capillaries,  cell  collection  in  the  subnmcosa,  all  indi- 
cating subacute  enteritis. 


She  made  the  journey  of  one  hundred  and  fifty  miles  with  little 
difficulty,  and  continued  with  but  little  change  in  her  condition 
for  about  a  month,  when  she  somewhat  suddenly  went  into  a 
collap.se  ajid  died. 

Dr.  WilHain  F.  .Jacobs,  })ath()l()gist,  accoini)anied  me  to  iier 
iiome  and  there  was  made  a  earefnl  but  ineoinplete  autojisy,  liinite(l 
to  the  examination  of  tlie  abdominal  viscera.  The  results  of  this 
po.stmortem  study  were  interesting.  The  stomach  showed  dilata- 
tion with  gastritis.  bVom  th<'  gross  a])])earanee  the  mucous  tissues 
of  the  duodenum  were  inKltrated,  swollen,  intensely  red  ami  some- 
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what  softened.  This  catarrhal  state  of  the  intestine  was  observed 
throughout  the  gut,  being  less  evident  in  the  colon  than  in  the  small 
intestine,  and  more  marked  in  the  duodenum  than  elsewhere. 
There  were  no  adhesions  from  the  appendectomy.  There  were  the 
usual  adhesions  at  the  site  of  the  duodenostomy.  From  micro- 
scopic sections  the  tunics  of  the  stomach  and  intestine  showed 
less  inflammatory  change  than  would  have  been  anticipated  from 
their  appearance,  yet  on  microscopic  section  marked  duodenitis 
was  demonstrated.  The  gall-bladder  was  contracted  but  showed 
no  growth  on  culture.  The  biliary  passages,  including  the  common 
duct,  cystic  duct  and  hepatic  duct,  were  healthy.  There  was  no 
evidence  of  calculus  past  or  present,  nor  was  there  evidence  of  past 
cholangitis. 


Fig.  2. — High-power  diagrammatic  sketch  of  part  of  a  Uver  lobule,  with  small 
central  area  of  necrosis  and  new-forming  bile  ducts  at  the  edge- 


The  striking  and  interesting  features  of  the  case  were  found 
in  the  structures  of  the  liver  itself.  This  organ  had  shrunk  to 
perhaps  two-thirds  its  normal  volume,  which  it  will  be  recalled 
was  large  during  the  six  months  preceding  the  operation,  and  also 
at  that  time.  It  was  yellowish,  fawn-colored,  with  small  irregu- 
larities of  surface,  such  as  one  sees  in  hepatic  cirrhosis.  On  inci- 
sion of  the  liver  in  all  parts  of  the  organ  there  were  found  countless 
areas  of  necrosis,  rather  dry  in  character,  containing  debris.  The 
tissues  presented  the  picture  of  minute  areas  of  hepatitis,  in  which 
the  biliary  passages  escaped  except  at  their  origin,  as  occurs  in 
biliary  cirrhosis.     There  was  marked  ingrowth  of  connective  tissue 
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containing  many  new-formed  bile  ducts.  The  pancreas  showed  bvit 
slight  interstitial  change;  there  was  no  evidence  of  actual  infection. 
From  a  strictly  postmortem  point  of  view  it  might  seem  that  the 
process  had  begun  in  the  liver  and  that  the  bile  had  led  to  infection 
of  the  intestinal  tract.  Such  a  conclusion  does  not  correspond  with 
the  history  of  the  case.  It  will  be  recalled  that  the  patient  suffered 
primarily  from  gastritis  and  failing  gastric  function,  and  three 
years  later  from  enteritis,  and  was  subsequently  never  free  from 
these  conditions.  There  was  no  jaundice  preceding  the  last  eight 
months  of  life.     It  is  my  own  judgment  (and  I  think  the  morbid 
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Fia.  3. — Quite  low-power  photomicrograph  of  the  Hver.  An  area  of  well-stained 
liver  tissue  shading  into  unstained  and  necrotic  tissue.  Also  cellular  fibrous  tissue 
with  bile  ducts. 


structures  support  this  view)  that  the  disease  was  primarily  a 
gastritis,  later  an  intense  duodenitis;  that  there  was  from  swelling 
of  the  duodenal  mucosa,  a  blocking  at  the  papilla,  which  caused  the 
first  attack  of  jaundice.  ISIeantime  infection  had  been  carried  to 
the  liver  through  the  portal  system,  and  thus  there  was  set  up  a 
hepatitis  with  descending  inflammation,  and  not  one  that  ascended 
through  the  biliary  tract,  as  I  had  naturally  inferred.  I  feel  that 
this  statement  is  worthy  of  repetition  and  emphasis,  for  the  reason 
that  this  case  seems  to  illustrate  the  growing  belief  that  jaundice 
is  more  often  the  result  of  an  infective  or  toxic  he})atitis,  with  the 
infection  descending,  than  an  ascending  infection;  that  is  to  say, 
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the  infection  reaches  the  liver  through  the  portal  system,  and  the 
obstruction  to  the  outflowing  bile  occurs  in  and  about  the  lobules 
and  possibly  at  the  beginning  biliary  passages.  This  is  not  to 
deny  the  well-known  fact  that  jaundice  often  arises  from  obstruc- 
tion at  the  common  duct  or  the  hepatic  duct,  and  this  obstruction 
may,  of  course,  be  inflammatory  Except  in  the  instance  of  calculi 
causing  actual  obstruction  at  the  junction  of  the  cystic  and  common 
ducts  or  in  the  ampulla,  jaundice  is  probably  rather  rare  from 
simple  angiocholitis  of  ascending  nature. 

There  are  the  following  outstanding  features  to  the  history  of 
the  case: 

1 .  The  relationship  that  may  exist  between  hepatitis  with  necrotic 
areas,  later  replaced  by  interstitial  ingrowth  on  the  one  hand,  and 
on  the  other  hand  persistent  gastro-enterocolitis,  in  some  regions 
intense. 

2.  With  this  pathology,  nevertheless,  there  was  escape  from 
involvement  or  inflammation  of  the  chief  bile  channels  and  the 
gall-bladder,  as  shown  during  life  by  operation  and  later  by  post- 
mortem. 

3.  The  illustration  of  possibly  beneficial  results  from  a  novel 
method  of  treatment,  that  of  transfusion  of  the  normal  duodenal 
content  of  a  healthy  donor  into  the  functionless  duodenum  of  a 
patient,  also  the  value  of  intestinal  perfusion. 

4.  The  remarkable  effect  in  stimulating  the  flow  of  bile  from  a 
badly  diseased  liver  by  direct  irrigation  of  the  gall-bladder  with  a 
magnesium  sulphate  solution.  This  also  is,  so  far  as  I  know,  a 
novel  measure  of  treatment,  and  is  interesting  to  compare  with  the 
method  of  stimulating  the  outflow  of  bile  as  described  by  Vincent 
Lvon. 


CALCIFICATION  OF  THE  PITUITARY  WITH  HYPOPITUITARISM 
AND  WITH  SYMPTOMATIC  TREATMENT.* 

By  George  E.  Pfahler,  M.D., 

AND 

Robert  L.  Pitfield,  M.D., 

PHILADELPHIA,    PA. 

It  has  been  said  by  someone  that  the  pituitary  is  the  "gland  of 
personality."  To  this  might  be  added  "  It  is  the  gland  of  romance." 
Not  only  ha»  it  a  great  deal  to  do  with  physical  and  mental  vigor, 
the  stature,  form,  color  and  amount  of  hair,  sex  characteristics  and 
physical  strength,  all  being  controlled  by  this  bean-sized  organ 

*  Read  before  the  Section  on  General  Medicine,  College  of  Physicians,  Philadelphia, 
May  30,  1921. 
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tucked  away  beneath  the  brain  in  its  own  bony  casket,  but  it  has 
to  do  mth  romantic  things.  Without  it  Leander  would  not  have 
desired  to  nor  could  he  have  swum  the  Hellespont  to  meet  Hero. 
Samson  must  have  had  a  robust  one,  so  must  Goliath,  and  Delilah's 
was  by  no  means  idle.  Physical  beauty  is  entirely  dependent 
upon  it,  and  if  this  organ  is  diseased  it  can  make  its  owTier  not  only 
hideously  uglj^  very  unhappy,  but  immoral  and  even  criminal. 
Several  cases  of  seriously  disordered  function  of  this  gland  with 
marked  calcification  of  its  tissues  mostly  with  hj-popituitary  symp- 
toms have  come  to  our  attention.  This  is  by  no  means  an  unknown 
or  undescribed  lesion  of  this  organ.  In  roentgen-ray  studies  of  the 
skull  contents  calcareous  infiltration  has  been  observed  by  numer- 
ous roentgenologists,  in  various  tissues  and  structures,  notably  in 
tumors,  gummata,  cysts,  aneurysms,  walls  of  arteries,  veins  of  the 
velum  interpositum,  old  blood  clots,  cysticerci,  the  falx  cerebri, 
the  pineal  and  the  pituitary.  Detailed  studies  of  the  latter  have 
been  made  by  Heuer  and  Dandy,^  ]\Iurphy,-  Timme,^  Pick,  Boas 
and  Scholtz/  Pollock^  and  by  Falta.^  Some  endocrinologists 
believe  that  calcification  of  the  pineal  gland  in  youth  is  its  terminal 
stage.  To  us  it  seems  that  this  calcification  in  the  pituitary  signifies 
the  same  pathological  condition.  In  general  works  on  pathology 
but  meager  mention  is  made  of  this  process,  save  by  Delafield  and 
Prudden,  and  by  James  E\\ing  in  Neoplastic  Disease. 

Walter  Timme,  in  a  personal  communication,  related  that  he  saw 
a  pituitary  gland  at  postmortem  that  exhibited  a  large  granule  of 
calcareous  matter  in  its  substance.  This  gland  had  been  taken 
from  a  subject  that  had  suffered  for  years  from  h\T)opituitarism 
of  the  Frolich  type.  He  has  seen  other  pituitaries  with  the  same 
infiltration.  Boas  and  Scholtz,  in  speaking  of  calcification  of  the 
pineal,  describe  deposition  of  brain  sand  in  other  (endocrine) 
glands.  They  say  that  deposition  of  calcium  in  the  pineal  is  serious. 
Falta  describes  marked  calcareous  infiltration  in  the  sella  turcica 
of  a  eunuch  aged  twenty  years. 

McCarthy  and  Dercum^  reported  a  case  of  hypopituitarism  in 
which  at  autopsy  the  gland  was  fouufl  to  be  comjiletely  invested  with 
calcareous  matter.  In  one  of  the  illustrations  of  Ileuer  and  1  )an(ly's 
most  excellent  article  the  shadow  of  the  pituitary  is  very  dense, 
evidently  calcified,  and  the  dinoidal  processes  are  nmch  obscured 
or  obliterated.     Dr.  Charles  H.  Frazier,  in  a  personal  communica- 

'  Roentgenography  in  the  Localization  of  Brain  Tumors,  Based  upon  a  Series 
of  One  Hundred  Cases,  Johns  Hopkins  Hosp.  Bull.,  November,  1916,  No.  309, 
vol.  27. 

'  Intracranial  Calcification,  Am.  Jour.  Roentgenol.,  February,  1921,  p.  77. 

'  A  New  Pluriglandular  Compensatory  Syndrome,  Endocrinologj',  July-Septem- 
ber, 1918. 

*  Arch.  Int.  Med.,  1918. 

'  .\m.  Jour.  Oph.,  August,  1918. 

•  Ductless  Gland  Di.seasc3,  P.  Blakistou's  Son  &  Co.,  191t». 
'  Am.  Jour.  Med.  Sc,  1902. 
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tion,  related  that  he  operated  in  1921  upon  a  blind  youth  in  whom 
he  found  a  cyst  the  arc  of  which  was  some  40  mm.  above  the  floor 
of  the  sella  (the  growth  was  hypophyseal).  Its  walls  in  a  radio- 
graph made  by  Dr.  Henry  K.  Pancoast  were  seen  to  be  densely 
calcified.  This  case  will  soon  be  published.  William  Duffy* 
reported  the  pathological  findings  of  two  hiypophyseal  tumors  that 
contained  calcareous  granules  and  crystals,  some  of  which  were 
found  previously  by  Dandy  at  operation.  Erdheira,  quoted  by 
Duffy,  reported  upon  two  calcified  tumors  of  the  h\T:)ophysis  in 
which  granules  of  calcareous  matter  were  seen  just  above  the  sella 
in  the  radiograph.  In  an  adamantinoma  of  the  hypophysis  at 
autopsy.  Beck  in  1883  found  well-calcified  teeth.  If  a  radiograph 
could  then  have  been  made  these  teeth  would  have  been  shown. 
Duffy  found  uncalcLfied  bone  in  one  of  the  tumors  above  alluded  to. 
Heuer  and  Dandy  report  in  their  paper :  "  Seven  certified  hj^Dophy- 
seal  and  two  suprasellar  tumors,  in  the  roentgenogram  of  which  are 
definite  calcareous  shadows.  Since  tissue  removal  at  operation 
has  in  four  instances  shown  calcification  histologically  we  are 
inclined  to  consider  all  the  shadows  in  all  the  cases  to  be  due  to 
calcification."  We  too  have  presumed  that  all  the  shadows  in  our 
roentgenograms  of  cases  are  calcareous.  We  have  no  histological 
evidence  to  offer.  Xone  of  our  cases  came  to  either  autopsy  or 
to  operation.  Heuer  and  Dandy's  experience  seems  sufficient  data 
for  our  tenets,  not  to  mention  the  other  evidence  of  Duffy,  Timme, 
etc.,  that  we  have  produced.  All  that  we  have  in  the  way  of 
histories  in  seven  of  our  cases  consists  of  some  notes  and  the  radi- 
ographs, the  subjects  being  too  crippled  to  come  from  a  distance 
for  further  study. 

Timme  describes  an  entirely  new  pluriglandular  syndrome  (Timme 's 
Syndrome)  in  which  the  major  element  is  pituitary  disease,  mainly 
under-secretion.  In  several  of  the  excellent  plates  which  illustrate  his 
article  moderately  dense  shadows  are  to  be  seen  in  the  pituitary  fossae, 
with  smallness  of  the  fossae  and  a  bridging  over  of  the  cavities  by  the 
clinoidal  processes.  In  some  of  our  cases  this  same  appearance 
is  shown.  This  latter,  according  to  Timme,  crowds  in  the  pituitary 
and  has  a  great  deal  to  do  with  the  symptomatology  of  the  syn- 
drome. This  can  be  plainly  seen  in  the  illustrations  which  accom- 
pany Timme's  article,  and  in  Fig.  1  of  our  cases  the  confinement 
of  the  gland  may  lead  to  ultimate  calcification.  The  role  of  infec- 
tion of  the  sphenoid  lying  below  and  adjacent  to  the  sella  is  prob- 
ably important.  In  Case  I,  reported  below  in  detail,  early  sinusitis 
was  probably  the  cause  of  an  inflammation  of  the  pituitary  with 
ultimate  calcification  of  it  and  its  enveloping  capsule.  In  most  of 
the  cases  of  calcification  a  condition  of  hjq^opituitarism  accom- 
panies the  infiltration,  but  not  always.     Hyperplasias  with  hyper- 

*  Ann.  Surg.,  November,  1920. 
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pituitarism  (Timme's  stage  of  compensation)  exhibit  this  degener- 
ative change.  Indeed,  every  variety  of  dyspituitarism  may  show 
this  form  of  infiltration.  It  may  mean  but  a  single  manifestation 
of  a  plm'iglandular  sclerosis  due  to  some  infection.  \Miat  patho- 
logical process  precedes  it  we  are  at  a  loss  to  say.  At  any  rate  it 
can  mean  nothing  but  a  final  step  in  a  degenerative  change. 

Case  I  (Fig.  1).— This  corresponds  in  many  ways  to  a  mild  partly 
compensated  form  of  Timme's  sjoidrome,  to  which  the  reader  is  re- 
ferred. ^Ir.  X,  aged  fifty-four  years,  had  long  before  coming  under  our 
observation  been  considered  by  his  various  physicians  to  be  a  confirmed 


Fiu.  1.— Case  I,  aged  fifty-four  years.  Normal  sella.  Note  the  smooth  outline 
of  the  bony  walls,  the  solidity  of  the  clinoid  processes,  the  clear  sphenoidal  sums 
below  and  the  uniform  density  both  within  the  sella  and  outside.  Incidentally  the 
arrow  points  toward  a  calcification  of  the  pineal  gland. 

neurasthenic.  He  had  been  born  of  healthy  parents,  in  excellent  cir- 
cumstances and  tenderly  reared  in  affluence  and  culture.  His  family 
history  in  some  respects  was  far  from  robust  nervously.  A  brother 
died  in  youth  of  dementia  precox.  An  uncle  died  insane.  His  parents 
were  too  solicitous  as  to  his  health  and  kept  him  too  much  indoors  lest 
he  should  catch  cold,  which  he  nevertheless  often  did  in  his  childhood 
and  youth.  He  entered  college  at  eighteen  years  and  was  promptly 
dubbed  "Sleepy"  by  his  classmates  because  of  his  somnolent 
tendencies  (a  certain  sign  of  insufficient  pituitary  function.) 
Headaches  began  then  and  afflicted  him  for  many  years;  these 
were  mostly  0('(i])ital.  He  never  had  syphilis,  typhoid  or  tuber- 
culosis,    lie  was  educated  as  a  clergyman  and  led  an  exemplary 
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life.  He  is  the  father  of  six  children,  fi\e  of  whom  are  living,  four 
being  ruddy,  healthy  youths.  One  shows  signs  of  early  fatigue 
and  some  depression  at  eighteen  years,  due  to  too  rapid  growth. 
After  completing  his  college  course  he  suffered  a  nervous  breakdown, 
for  which  he  went  to  Europe  and  finally  recovered.  Again  in 
the  late  forties  he  suffered  another  breakdown  lasting  two  years, 
from  which  he  again  recovered.  Symptoms  of  vagotonia  afflicted 
him  in  these  breakdowns.  This  expressed  itself  as  a  gastric  neuro- 
sis which  at  times  was  so  severe  as  to  suggest  to  his  attendants  that 
he  had  an  ulcer  of  the  stomach.  Vagotonia,  according  to  Timme, 
is  common  in  these  cases.  For  thirty  years  he  was  miserable 
because  of  headaches,  early  fatigue  and  depression.  He  never 
engaged  in  any  active  pursuit,  save  for  a  time  he  was  a  gentleman 


Fig.  2. — Case  I,  showing  calcification  in  the  pituitarj*  region  and  confined  to  the 
pituitarj'  region,  occurring  in  an  adult  who  showed  relief  of  his  clinical  sjTnptoms 
after  the  administration  of  pituitarj'  extract. 


farmer.  He  lived  mostly  in  his  library,  being  a  student  and  author. 
Examination,  in  1920,  revealed  a  slender,  graceful  man  weighing 
140  pounds,  5  feet  8  inches  in  height.  This  weight  never  varied 
for  many  years.  He  exhibited  no  morphological  abnormalities  save 
that  his  hands  were  well  shaped,  fingers  were  long,  thin  and  slen- 
derly graceful;  hair  abundant;  skin  smooth  and  satiny.  His  finger 
nails  exhibited  none  of  the  crescents  at  the  base  of  the  nails,  an  un- 
certain sign  of  pituitary  dysfunction.  His  head  was  square,  large, 
brachycephalic,  index  82.  At  this  time  he  suffered  from  nervous 
belching  after  food,  rhinorrhea  from  the  right  nostril,  depression, 
exhaustion  and  insomnia,  all  indications  of  a  depressed  pituitary  func- 
tion. Tliere  were  no  bladder  sjinptoms,  no  poljoiria  or  polydipsia. 
His  heart  and  lungs  were  normal  in  every  way;  liver  and  spleen  of 
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natural  size;  chest  and  abdomen  well  formed.  There  was  no  hint 
of  Glenard's  syndrome.  There  was  slight  arteriosclerosis.  Blood- 
pressure  was  very  low,  being  110  systolic  and  70  diastolic.  A  very 
significant  sign  of  pituitary  dysfunction  was  the  fluctuating  blood- 
pressure.  It  varied  very  much  while  being  taken.  It  was  indeed  hard 
to  obtain  a  constant  reading.  Nothing  was  found  wrong  with  the 
nervous  system  save  the  vagotonia  and  neurasthenia  above  noted. 
Examination  of  his  eyes  by  Dr.  J.  T.  Carpenter  revealed  nothing 
abnormal  in  any  way.  Upon  the  supposition  that  he  was  suffer- 
ing from  pituitary  hj-pofunction,  his  sugar  tolerance  was  tested  and 
found  high;  300  gm.  of  glucose  ingested  caused  no  sugar  to  appear 
in  the  urine.  Otherwise  the  urine  was  found  to  be  normal.  He 
was  put  upon  2  grains  of  the  whole  extract  of  pituitary  three  times  a 
day.  This  at  once  began  to  act  as  a  most  beneficent  hormone. 
Euphoria  supplanted  fatigue  sjTnptoms  and  depression,  a  condition 
that  he  had  not  known  for  years.  His  blood-pressure  was  not 
raised,  so  the  change  in  his  mental  condition  was  not  caused  by  this 
effect.  His  insomnia  at  once  left  him.  He  slept  for  hours  during 
the  day,  and  so  soundly  at  night  that  he  feared  some  sort  of  coma 
which  alarmed  him.  Partial  insomnia  with  excitability  of  mind 
followed  this.  His  mental  tone  increased.  He  was  able  to  work 
longer  at  his  literary  labors.  Xervous  depression  disappeared,  but 
as  yet  there  was  no  increase  in  blood-pressure.  The  dose  of  the 
extract  was  then  cut  to  1  grain  and  the  improvement  continued. 
The  drug  "stimulated  everything,"  to  use  the  patient's  expression. 
The  roentgen-ray  examinaiion  of  the  skull  at  this  time  revealed 
normal  sinuses,  a  small  shallow  sella  turcica  with  the  anterior 
clinoidals  obscured  and  the  fossa  almost  completely  closed  by 
either  a  prolonged  clinoidal  process  or  else  by  what  might  be  called 
an  operculum.  To  this  restricted  condition  of  the  pituitary  Timme 
ascribes  the  headaches  that  torment  the  victims  of  some  forms  of 
pituitary  disease.  Throughout,  the  gland  shows  a  granular  and 
cloudy  condition  in  the  radiographs,  evidently  due  to  deposits  of 
calcareous  matter.  This  latter  infiltration  being  more  intense  in 
the  posterior  portion,  the  sugar  tolerance  being  high  and  the  vaso- 
motor tone  being  low,  the  use  of  the  whole  gland  extract  was 
abandoned  and  yV  grain  of  the  posterior  extract  was  given,  with 
excellent  results.  Later  1  grain  of  the  anterior  portion  was  added. 
After  six  months  the  weight  had  increased  from  140  to  156  pounds, 
the  constipation  wiiich  he  had  had  for  many  years  disappeared 
and  the  blood-pressure  rose  from  110  to  138,  but  the  varied  readings 
noted  during  the  observation  still  indicated  some  vasomotor  imbal- 
ance. In  this  case  Sergent's  white  line  was  not  elicited.  The 
arrangement  of  the  ])ubic  hair  is  normal  for  a  male.  lie  is  com- 
pelled still  to  take  his  i)ituitary  extracts.  Later  when  fatigue 
symptoms  increased,  ,'„  grain  doses  of  tliwoid  extract  were  added 
to  his  other  medicines  with  marked  benefit.  Iodides  were  too  found 
beneficial. 
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Re}7}arks.  The  frequent  colds  to  which  the  patient  was  subject 
when  a  child  may  have  caused  a  sphenoiditis.  By  continuity  the 
inflammation  may  have  spread  by  way  of  the  sella  turcica  to  the 
pituitary,  giving  rise  to  an  inflammation  therein.  The  ablation 
of  the  clinoids  is  significant  of  an  inflammatory  process.  The 
sphenoid  today  is  healthy.  Timme  has  seen  gross  evidence  of 
involvement  of  the  pituitary  fossa  by  sphenoid  disease.  He 
holds  that  the  discharge  comes  from  Rathke's  pouch  in  the  pituitary. 
The  fatigue,  depression,  vagotonia,  headache,  lethargy,  high  sugar 
tolerance,  low  pressure,  vasomotor  instability,  rhinorrhea,  belch- 
ing, absence  of  nail  crescents,  together  with  the  radiograph  showing 
the  shallow  sella  turcica  with  clouding  and  granulation  of  the 
pituitary,  constituted  a  s\Tidrome  that  can  be  none  other  than 
hj-popituitarism  with  calcareous  infiltration.  The  gland  extract 
feeding  results  confirm  the  dyspituitarism  at  least.  This  case  sug- 
gested the  review  of  other  cases  in  our  collection. 


Fig.  3. — Case  II,  aged  thirty-eight  years.  A  case  of  hereditary  optic  atrophy 
previously  reported  by  Zentmayer  showing  some  e\'idence  of  calcification  of  the 
pituitary  associated  with  enlargement  of  the  sella  and  presenting  evidence  of  mental 
deficiency.     No  improvement  under  pituitary  feeding. 


Case  II  (Fig.  3).— Joseph  C,  aged  thirty-eight  years,  a  molder 
by  trade,  was  sent  to  Dr.  Pfahler  for  roentgen-ray  study  by  Dr. 
Thorington  in  ^Nlay,  1913.  The  patient  then  was  nearly  blind. 
He  could  find  his  way  about  and  could  just  distinguish  light  from 
dark.  He  made  a  living  by  picking  up  waste  paper  in  his  town. 
WTien  seen  again  by  us  eight  years  after,  in  1921,  an  examination 
showed  a  small  muscular  man  with  the  skull  and  facies  of  a  moron. 
He  presented  none  of  the  morphological  changes  of  pituitary  dys- 
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function.  He  was  not  neurasthenic.  His  family  history  is  import- 
ant in  one  respect  in  that  his  younger  brother  exliibited  the  same 
symptoms  in  a  lesser  degree.  The  history  of  both  appeared  in  a 
paper  by  Dr.  Zentmayer.  Both  were  victims  of  Leber's  disease 
(hereditary  optic  atrophy).  The  brother,  Charles,  died  in  1918 
of  influenza.  Other  than  this  there  was  no  history  of  blindness 
or  mental  deficiency  in  the  family.  He  is  married  and  has  one 
child,  which  is  healthy  and  strong.  His  previous  medical  history 
is  unimportant.  He  never  had  sj'philis  but  had  suffered  from 
quinsy  and  whooping-cough.  He  Avas  hit  on  the  head  by  a  chain 
two  years  before  he  began  to  go  blind.  In  1912  he  became  partly 
blind  in  one  eye.  The  first  symptoms  were  visual  disturbances 
like  falling  snow  before  his  eyes,  giving  way  later  to  fog.  Six 
months  later  the  other  eye  became  affected.  About  this  time  he 
had  a  severe  pain  in  his  head  which  was  hard  to  endure.  Physical 
examination  at  this  time  revealed  to  us  a  rather  small  man  of 
thirty-nine  years  weighing  133  pounds.  All  his  thoracic  and 
abdominal  organs  were  normal  in  every  way.  His  blood-pressure 
(recumbent)  was  92  systolic  and  65  diastolic.  Sexual  organs  were 
normal  in  form,  function,  etc.  Pubic  hair  was  abundant  and 
normal  in  distribution,  and  not  feminine  (which  characterizes  the 
pubic  hair  in  male  pituitary  cases).  His  knee-jerks  were  prompt, 
his  station  normal,  the  pupils  were  large  and  reacted  to  light  slug- 
gishh'.  His  speech  was  hesitating;  his  lips  trembled  before  he 
spoke.  His  ideas  were  primitive.  He  had  the  mental  status  of 
a  child  of  ten  years.  His  skull  was  small,  measiu-ing  18.5  x  15  cm. 
index  81.  He  had  short  spade-like  hands  with  stumpy  fingers. 
His  appetite  was  normal.  He  did  not  crave  carbohydrates  abnor- 
mally; had  no  flatulency;  slept  well  but  had  nocturnal  polyuria,  and 
was  not  easily  fatigued.  His  vasomotor  tone  was  fair.  The  urine 
was  normal  save  for  a  low  specific  gravity.  He  exhibited  a  high 
tolerance  for  sugar  (250  gm.  of  glucose  ingested  did  not  cause  gly- 
cosuria). He  did  not  exhibit  Sergent's  white  line  of  adrenal  insuffi- 
ciency; the  thyroid  was  not  palpable;  the  skin  was  smooth;  chest 
very  hairy  (hypertrichosis).  Eye  examination  by  Dr.  Zentmayer 
in  November,  1917,  showed  vision:  right  eye,  yio^l  left  eye,  jto'i 
never  any  diplopia;  absolute  central  scotoma  20  degrees  in  both 
eyes.  Optic  nerves  then  were  greenish-gray  and  the  vessels  were 
contracted.  In  examination  in  1921  he  says  that  he  saw  red  at 
times  but  not  blue.  Gushing  says  that  color  perception  in  these 
cases  disappears  before  form  perception.  A  rocntgen-ray  study  by 
Pancoast,  in  1912,  then  showed  a  sella  turcica  Ki  mm.  long  \  12  nun. 
deep  (a  fairly  large  sella).  The  radiograj^h  by  Pfahlcr  made  in 
1913  showed  also  some  calcification  of  the  pituitary,  which  had 
increased  percci)tably  when  reexamined  January  21,  1921,  at  whicli 
time  the  sella  measured  11  mm.  x  12  uun.  That  this  man  had 
liyj)()piluitarisni  is  shown  by  the  high  sugar  tolerance  and  the  low 
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blood-pressure  in  spite  of  an  enlarged  pituitary.  Pituitary  feeding 
(whole  gland)  in  doses  of  6  grams  per  diem  caused  no  improvement 
in  his  condition.  Thyroid  added  to  this  after  three  months  also 
was  followed  by  no  improvement.  The  blood-sugar  content  was 
not  estimated.  Cushing's  thermic  reaction  was  negative.  An 
examination  of  the  sella  turcica  of  a  brother,  Charles  C,  by 
Pancoast,  in  1911,  showed  a  trifling  enlargement  of  the  sella.  View- 
ing the  radiograph  Pfahler  is  inclined  to  think  that  his  pituitary 
also  shows  increased  opacity,  presumably  due  to  calcareous  deposit. 
In  this  case  the  pituitary  enlarged  to  compensate  for  other  endo- 
crine default. 


Fiu.  4. — Case  III,  aged  twenty-seven  years,  showing  calcification  in  the  sella  with 
decrease  in  the  size  of  the  sella.  Patient  suffered  from  seven  years  from 
vertigo  and  vomiting. 


Case  III  (Fig.  4).  — Miss  E.  P.,  aged  twenty-seven  years,  referred 
to  Dr.  Pfahler  for  examination  November  14,  1917,  by  Dr.  WilHaiii 
Menah.  She  had  suffered  from  attacks  of  vertigo  for  seven  years. 
Dr.  Menah  had  treated  the  right  ear  for  deafness.  She  also  suffered 
from  vomiting  and  the  vomiting  was  associated  with  attacks  of 
vertigo.  The  roentgen-ray  examination  of  the  head  showed  some 
calcification  in  the  region  of  the  pituitary.  The  anterior  and 
posterior  dinoid  processes  apparently  met.  The  sella  was  abnor- 
mally small.  In  addition  to  this  there  was  abnormal  enlargement 
of  the  veins  in  the  right  parietal  region.     Enlargement  of  the  veins 
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is  at  times  associated  with  brain  tumors  in  the  region  of  this 
enlargement.  Attempt  has  been  made  to  trace  this  patient,  but 
without  success. 

Case  IV  (Fig.  5).— Miss  M.  S.  M.,  aged  nineteen  years,  was 
referred  to  Dr.  Pfahler  for  examination  of  the  head  December  10, 
1913,  by  Dr.  Ralph  Spangler.  The  patient  had  epilepsy  since 
ten  years  of  age.  Menstruation  began  at  thirteen.  She  had  had 
five  attacks  of  status  epilepticus.  Just  previous  to  the  examination 
she  had  gone  through  sixty  attacks  of  epilepsy  in  nine  days.  Roent- 
gen-ray examination  of  the  sella  turcica  showed  it  to  be  about  one- 
third  normal  size.  The  pituitary  region  seemed  to  be  almost 
completely  calcified.  She  died  about  six  months  later  in  status 
epilepticus.  No  autopsy  was  performed  and  none  of  the  studies 
were  made  that  we  now  make  with  reference  to  the  pituitary. 


Fig.  5. — Case  IV,  aged  nineteen  years.     Patient  suffered  from  epilepsy  since  t«n 
years  of  age.     Had  several  attacks  of  status  epilepticus  and  died  in  this  condition. 


Case  V  (Fig.  6).— Mr.  R.  D.,  aged  twenty-two  years,  was  referred 
to  Dr.  Pfahler  May  7,  1914,  by  Dr.  William  E.  Robertson  for  an 
examination  of  the  skull,  with  special  reference  to  the  sella  turcica. 
Dr.  Robertson  considered  this  case  a  tjqjical  Froelich  type  of  hj'po- 
pituitarism.  He  weighed  237  pounds,  was  about  5  feet  8  inches 
in  height  and  had  no  pubic  hair.  The  roentgen-ray  examination 
showed  calcification  of  the  pituitary  region  with  a  very  indefinite 
outline  of  the  anterior  and  posterior  border  of  the  sella  because  of 
this  calcification.  It  seemed,  however,  to  be  abnormally  small. 
This  patient  was  later  referred  to  a  sanitarium  and  died  about 
four  years  ago.  It  would  seem  that  with  the  definite  diagnosis 
made  by  Dr.  Robertson  that  these  roentgen-ray  findings  would 
correspond  very  closely  to  that  of  hypopituitarism. 
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Case  VI  (Fig.  7).— ]\Ir.  S.  Y.,  aged  forty-four  years,  referred  to 
Dr.  Pfahler  by  Dr.  L.  Webster  Fox  for  roentgen-ray  examination 
of  the  head  on  IMay  10,  1913,  with  a  provisional  diagnosis  of  tumor 


Fig.   6. — Case  V,   aged   twenty-two  years,   showing  calcification  which  is  almost 
complete  of  the  pituitary  in  a  case  of  the  Froelich  type  of  hypopituitarism. 


Fig.  7. — Case  VI,  aged  forty-four  years,  showing  almost  complete  calcification  of 
the  pituitary  which  is  as  dense  as  any  part  of  the  neighboring  bone.  Patient  had 
double  optic  neuritis. 
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of  the  brain.  Ophthalmological  examination  by  Dr.  Fox  showed 
optic  neuritis.  Blood-pressure  ]\iay  10,  1913:  systolic,  165;  dia- 
stolic, 132.  Blood  examination  showed  red  corpuscles,4,980,000; 
hemoglobin,  90  per  cent;  leukocytes,  10,000.  Urinalysis  negative. 
Roentgen-ray  examination  of  the  head  showed  an  abnormal  capacity 
in  the  sella  turcica,  evidently  due  to  calcareous  infiltration.  The 
sella  itself  measured  12  mm.  in  the  antero-posterior  diameter  and 
10  mm.  in  the  vertical.  The  floor  of  the  sella  was  preserved.  The 
anterior  and  posterior  clinoid  processes  were  obscured  by  the  dense 
shadow  in  the  pituitary  region.  The  sphenoid  sinus  was  clear.  A 
communication  from  Dr.  Fox  June  1,  1921,  is  as  follows :  "  Gradual 
loss  of  vision  for  the  last  six  months  (date  of  visit  May  15,  1913), 
commencing  in  the  right  eye  and  extending  to  the  left.  Ophthal- 
moscope shows  double  optic  neuritis,  5  to  8  diopters  in  height. 
Advised  physician  to  give  large  and  increasing  doses  of  potassium 
iodide.  May  25,  1913  he  wrote  me  a  letter  stating  that  there  was 
improvement  in  his  condition.  He  could  see  more  plainly.  Have 
heard  nothing  since  that  date." 


Fig.  8. — Case  VII,  aged  twcnts -six  .\rai>.  uiili  llic  clinical  s>iiipt(miy  of  iicunis- 
thcnia  present.  Calcified  body  located  utM>ut  1  cm.  above  the  sella  turcica  similar 
in  appearance  to  the  case  reported  by  Duffy. 


Case  VII  (Fig.  8).  -Mrs.  A.  H.,  aged  twenty-six  years,  was 
referred  to  Dr.  Pfahler  for  roentgen-ray  study  February  29,  1919, 
by  Dr.  Samuel  Sica.     Briefly  her  history  referable  to  the  conditions 
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in  her  head  consisted  in  a  statement  that  during  three  years  she 
had  had  severe  pains  in  the  back  of  the  neck  and  top  of  the  head. 
Examination  of  the  eyes  by  Dr.  Zentmayer  was  reported  ne<i;ati^•e. 
Two  neurologists  made  a  diagnosis  of  neurasthenia.  An  examina- 
tion of  the  teeth  resulted  in  the  removal  of  a  bridge  and  one  tooth, 
but  was  not  followed  by  any  relief.  The  tonsils  were  removed 
but  gave  no  relief.  Headache  was  constant  but  worse  at  the 
menstrual  period.  Did  not  menstruate  excessively.  Headaches 
improved  after  the  menstruation  had  started.  An  examination  of 
the  head  showed  especially  obliteration  of  the  diploe  in  the  pari- 
etal region  where  the  bone  was  very  thick.  In  addition  to  this 
there  was  found  a  similar  dense  body,  undoubtedly  of  calcareous 


Fig.  9. — Case  VII,  showing  the  posterior-anterior  vww  of  this  calcified  body. 

material,  about  the  size  of  a  pea,  located  just  above  the  right  side 
of  the  sella  turcica,  evidently  in  the  region  of  the  infundibulum. 
This  location  corresponds  to  the  location  of  the  calcareous  material 
shown  in  the  case  reported  by  Dr.  Duffy,  previously  referred  to. 
Up  to  the  present  time  there  has  been  neither  operation  nor  autopsy, 
and  the  exact  nature  of  this  case  has  not  been  determined. 


Case  VHI.— Mrs.  M.  T.,  aged  forty-six  years,  was  referred  to 
Dr.  Pfahler  for  roentgen-ray  study  on  P>bruary  11,  191G,  by  Dr. 
A.  C.  Morgan.  The  chief  complaint  was  neuralgia  affecting  the 
left  side  of  the  head  and  the  left  side  of  the  boHy,  inchichng  the  arm. 
At  times  there  were  also  pains  in  the  right  shoulder  and   arm. 
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Removal  of  infected  teeth  had  no  affect  on  these  pains.  Roentgen- 
ray  examination  showed  the  accessory  sinuses  normal.  The  teeth 
were  normal  and  examination  of  the  cranium  showed  a  calcareous 
deposit  about  the  pituitary  region  vnth  destruction  of  the  anterior 
and  posterior  clinoid  processes,  and  then  above  and  posterior  to 
this  a  marked  decrease  in  the  density.  In  addition  to  this  there 
was  an  increased  area  of  density  over  the  Rolandic  region  on  the 
left  side  covering  an  area  about  two  inches  in  diameter.  An 
attempt  has  been  made  to  obtain  the  subsequent  history  in  this 
case,  but  so  far  without  success. 


Fia.  10. — Case  VIII,  aged  forty-eight  years,  showing  calcification  in  the  sella  probably 
result  of  tumor  formation. 

Case  IX.— Mr.  L.  1).,  aged  fifty-one  years,  a  large  man  of  nor- 
mal configuration,  weighing  over  190  pounds,  came  to  our  attention 
in  1921  complaining  of  early  fatigue  and  some  psyciiasthenia.  In 
1912  and  1917  he  broke  down  nervously  and  relinquished  work 
for  a  time.  His  family  history  was  not  good,  his  parents  both 
being  nervous  and  his  sisters  likewise  were  afflicted.  One  sister 
had  Graves's  disease;  his  mother  died  of  diabetes  and  the  father 
of  cancer.  In  cliildhood  lie  contracted  tyi)hoid  and  had  the  milder 
childhood  diseases.  In  early  manhood  he  contracted  diphtheria. 
He  never  had  syphilis.  Wassermann  was  negative  on  two  occa- 
sions. Physical  examination  revealed  nothing  of  importance.  All 
of  his  organs  were  normal  in  function.  A  slight  mitral  nnirmur 
was  heard  at  the  apex  of  the  heart,  which  was  otherwise  normal. 
Its  rhythm  was  iiorniMJ,  although  at  times  he  experienced  extra- 
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systoles  and  it  was  not  enlarged.  There  was  no  dyspnea.  (Earlier 
in  life  he  was  rather  athletic.)  I'rine  and  blood  were  normal. 
There  were  no  morphological  abnormalities  or  skin  changes  suggest- 
ing pituitary  dysfunction.  Sergent's  white  line  was  not  discernible; 
th\Toid  not  palpable;  skin  smooth;  blood-pressure,  140;  systolic 
reflexes  prompt;  station  good;  pupils  normal.  His  head  measured 
21  cm.  X  16i;  index,  81.  He  has  a  moderate  arteriosclerosis.  Some 
tortuosity  of  the  vessels  in  the  retina  were  reported,  but  no  other 
eye  changes.  A  roentgen-ray  study  of  his  skull  revealed  an  interest- 
ing condition.  The  sinuses  were  normal.  The  sella  turcica  was 
shallow,  measuring  10  mm.  in  length  by  7  mm.  in  depth.  The 
pituitary  was  completely  invested  by  a  capsule.  In  order  for  the 
capsule  to  be  demonstrable  in  the  roentgenogram  it  must  contain 
lime  salts.     There  was  no  evidence  of  calcareous  involvement  of 


Fig.  11. — Case  IX,  aged  51  years,  showang  calcification  of  the  capsule  extending 
across  the  top  of  the  pituitary  area  in  a  patient  who  had  suffered  from  symptoms  of 
neurasthenia,  which  was  relieved  by  the  administration  of  pituitarj-  extract. 

the  gland  itself.  While  there  was  no  definite  evidence  of  pituitary 
disease  the  vagotonia  and  neurasthenia  improved  under  pituitary 
feeding.  The  enveloping  capsule,  which  is  demonstrated  in  the 
roentgenogram,  is  the  only  one  of  our  series  exhibiting  this  condi- 
tion. Dr.  Pfahler  is  of  the  opinion  that  the  pituitary  in  this  man 
is  too  small,  being  as  noted  rather  shallow.  His  head  is  broad, 
however,  and  the  interpupillary  space  much  larger  than  normal. 
It  is  probable  that  the  pituitary  gland  is  wider  than  normal,  making 
up  for  the  deficiency  in  depth. 


Remarks  on  the  Roentgenologic  Findings.  Roentgenologists  have 
been  giving  more  and  more  attention  to  the  size  and  shape  of 
the  sella  turcica  and  to  the  dinoid  processes  in  their  relation  to 
pituitary  disease.  It  seems  that  we  must  now  go  a  step  further 
and  pay  close  attention  to  the  density  of  this  area  as  compared 
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with  the  immediate  surrounding  brain  structure.  If  the  pituitary 
is  not  calcareous  there  should  be  no  difference  in  the  density  of 
this  area  within  the  sella  turcica  from  that  of  the  surrounding 
brain  tissue.  Calcareous  deposits  within  this  area  will  indicate  a 
diminution  in  the  total  value  of  the  pituitary  just  as  much  as  if 
the  area  were  compressed  by  a  small  sella.  Besides  this  we  believe 
such  infiltration  is  a  definite  indication  of  disease  either  present 
or  past  within  the  gland,  though  some  studies  suggested  by  this 
paper,  now  being  carried  on  by  Pfahler,  would  seem  to  indicate 
that  calcareous  deposits  may  be  present  or  at  least  the  gland 
may  be  more  dense  in  patients  who  have  no  definite  symptoms. 
It  is  always  advisable  to  make  stereoscopic  studies  of  the  sella 
before  making  a  diagnosis. 

Calcareous  deposit  is  recognizable  in  the  cases  which  we  are 
reporting.  In  all  but  one  of  them  there  were  definite  clinical  symp- 
toms pointing  toward  pituitary  disease.  In  one  of  these  cases, 
also  previously  studied  by  Drs.  Pancoast^  and  Zentmayer,^"  there 
was  no  calcareous  deposit  reported  in  the  examination  made  a 
year  previously,  but  a  study  of  the  illustrations  in  two  different 
publications  would  seem  to  indicate  that  this  area  is  more  dense 
than  that  shown  in  the  other  illustrations,  and  we  would  assume 
that  there  were  some  abnormal  calcareous  deposits  at  that  time, 
though  it  had  undoubtedly  increased  within  the  year.  In  addition 
to  this,  Pancoast  has  referred  to  Pollock's  paper,"  in  which  there 
was  reported  another  case  of  hereditary  optic  atrophy  in  which 
there  was  found  a  shadow  about  the  size  of  a  very  small  bean  with 
a  concavity  downward  and  situated  in  and  a  little  below  the  center 
of  the  pituitary  fossa.  Presumably  this  was  calcareous  deposit. 
In  addition  to  these  9  cases  of  calcification  in  the  region  of  the 
pituitary  reported  by  us,  and  in  which  there  was  associated  more 
or  less  evidence  of  hypopituitarism.  Dr.  Pfahler  has  in  his  collection 
4  cases,  the  histories  of  which  are  not  included  in  this  paper, 
and  in  which  there  is  lime  deposit  in  the  i)ituitary  area,  though 
the  patients  are  suffering  from  acromegaly. 

The  observations  made  in  this  paper  have  suggested  to  Dr. 
Pfahler  the  importance  of  studying  the  normal  sella  turcica,  and 
to  this  end  he  has  made,  up  to  the  present  time,  75  such 
studies  in  patients  who  had  no  evident  pituitary  symptoms.  In 
this  number  there  has  been  demonstrated  some  evidence  of  calci- 
fication in  4  cases,  or  5.4  per  cent.  We  believe  that  it  is  possible 
for  the  other  endocrine  glands  to  compensate  in  i)art,  for  a  time  at 
least,  for  the  defective  function  of  this  gland,  and  this  might  explain 
the  ai)sence  of  symptoms  at  {)resent  which  in  later  years  may  become 

'  Pancoast:     Am.  .Umr.  Hnciitjicnol.,  .January,  1019,  No.  I,  6. 
'»  Zontmaycr:     < 'oiicfrniiin   the   Ktiolog>-  of  Hereditary  Optic  Atrophy,    Report 
of  Two  Cases,  Anil.  Opli..  I'.US.  X,,.  16,47. 
"  Loc.  cit. 


NEW,    FIGi:   ACTINOMYCOSIS  OF  THE  TONGUE  507 

manifest,  for  it  is  well  known  that  pituitary  changes  are  often 
very  slow.  Even  with  normal-sized  sella  turcicas  and  normal 
clinoid  processes,  calcareous  infiltration  in  this  gland  might  account 
for  diminished  endocrine  function.  Even  if  no  symptoms  are 
present  any  such  finding  should  raise  the  suspicion  of  dysfunction 
and  the  patient  should  be  kept  under  observation  at  intervals 
over  a  long  period  of  time  for  any  calcification  developing  in  soft 
tissues  is  evidence  of  tissue  death.  At  times  such  deposit  may 
indicate  the  formation  of  a  neoplasm. 


ACTINOMYCOSIS  OF  THE  TONGUE. 
By  Gordon  B.  Xew,  M.I)., 
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Fred  A.  Figi,  M.D. 

SECTION    ON    L.\RTXGOLOGV,    ORAL    AXD    PLASTIC    SURGERY,    MAYO    CLINIC, 
ROCHESTER,    MINN. 

Actinomycosis  is  common  among  cattle  and  hogs.  It  occurs 
quite  frequently  in  man,  although  often  it  is  not  recognized,  espe- 
cially around  the  head  and  neck.  One  hundred  and  twenty-seven 
patients  with  actinomycosis  were  examined  in  the  ]\Iayo  Clinic 
from  January  1,  1910,  to  January  1,  1921.  In  66  the  disease 
occurred  in  the  head  anfl  neck;  in  only  3  did  it  occur  primarily 
in  the  tongue. 

In  1S26,  Leblanc  gave  a  careful  description  of  a  disease  affecting 
the  jaws  of  cattle  which  he  called  "osteosarcoma."  In  1845  von 
Langenbeck  first  noticed  the  characteristic  yellow  granules  in  a  case 
of  caries  of  the  spine  in  man.  Bollinger  (1877),  however,  very  largely 
deserves  the  credit  for  the  recognition  of  the  disease  as  a  pathological 
entity.  He  first  ascribed  the  peculiar  enlargement  of  the  jaws  of 
cattle,  popularly  known  as  "lumpy  jaw,"  to  the  organism  that 
Harz  had  just  named  the  "ray  fungus,"  or  " actinomyces."  Israel, 
in  1878,  recognized  the  organism  as  the  cause  of  the  disease  in  man. 
Since  that  time  much  has  been  Amtten  on  the  subject  and  descrip- 
tions of  this  condition  in  practically  every  organ  and  tissue  of  the 
body  have  been  recorded. 

Actinomycosis  rarely  occurs  primarily  in  the  tongue.  It  may 
occur  in  this  location  by  metastasis  or  by  direct  extension  from 
involved  contiguous  structures.  Illich,  in  1892,  found  only  15 
in  569  cases  in  which  the  growth  originated  in  the  tongue.  Ruhrah, 
in  1899,  collected  1094  cases  of  actinomycosis  from  the  literature. 
Krymow,  ten  years  later,  was  able  to  find  only  27  cases  in  which 
the  tongue  was  primarily  involved.    Von  Baracz  reported  3  of  this 
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type  in  a  series  of  52  cases  of  infections  in  the  head  and  neck. 
Schlange  reports  only  1  such  case  in  a  total  of  60  general  infec- 
tions. 

Undoubtedly  the  tongue  is  more  often  involved  than  these  data 
indicate.  Three  cases  have  been  seen  in  the  Mayo  Clinic  since 
October,  1919;  none  had  been  recorded  previous  to  that  time,  and 
thorough  microscopical  examination  of  all  specimens  of  inflammatory 
tumors  of  the  tongue  in  the  Mayo  Clinic  museum  did  not  reveal 
another  case.  Such  examination  is  not  necessarily  final,  since  it 
was  not  possible  to  study  the  pus  contained  within  the  nodules. 
Four  hundred  and  thirty-seven  tumors  of  the  tongue,  of  all  types, 
have  been  examined  in  the  INIayo  Clinic.  Of  these,  300  were 
malignant,  100  benign,  and  37  inflammatory,  so  that  the  3  cases 
of  actinomycosis  of  the  tongue  formed  0.7  per  cent  of  the  entire 
number. 

The  actinomycotic  or  so-called  wooden-tongue  of  cattle  is  of 
comparatively  frequent  occurrence.  Claus  estimates  the  incidence 
of  this  type  of  lesion  as  29  per  cent  of  all  actinomycotic  infections 
in  cattle  and  Leclerc  as  18  per  cent.  Von  Hollandt  notes  that  in  at 
least  5  per  cent  of  the  tongues  of  slaughtered  hogs  definite,  encapsu- 
lated, actinomycotic  nodules  can  be  demonstrated.  The  rarity  of 
the  infection  of  this  organ  in  man  has  been  explained  by  Poncet  and 
Berard  as  owing  to  the  fact  that  the  tongue  consists  of  muscle- 
bundles  richly  supplied  with  bloodvessels  and  protected  with  a 
thick  epithelial  covering.  Since  the  structure  of  this  organ  in 
animals  is  practically  the  same  as  in  man  the  explanation  is  hardly 
sufficient.  It  seems  more  logical  to  attribute  the  relativelymore 
frequent  occurrence  in  animals  to  the  fact  that  their  habits  and  mode 
of  life  bring  them  in  more  direct  contact  with  infectious  material. 
It  is  conceded  that  most  infections  due  to  actinomyces  are  of  vege- 
table origin,  such  as  the  various  grasses  and  grains;  barley  beards 
are  supposedly  the  most  common  cause.  Von  Ilofman  and 
Bostroem  have  shown  that  the  ray  fungus  is  an  almost  constant 
finding  on  the  grain  beards  in  the  tonsillar  crypts  of  slaughtered 
hogs.  Von  Hollandt,  who  has  conducted  an  excellent  investigation 
in  the  slaughter  houses  of  Dresden  to  ascertain  the  frequency  of 
infection  of  the  tongue  in  supposedly  healthy  hogs  states  that  at 
least  73  per  cent  are  due  to  infected  plant  particles. 

Bostroem,  who  studied  serial  sections  of  primary  actinomycotic 
tongues  of  cattle,  was  able  to  demonstrate  foreign  bodies  in  nearly 
all  recent  cases.  The  presence  of  such  foreign  bodies  has  also  been 
shown  in  the  primary  lingual  nodules  in  man  by  Fischer,  Jurinka, 
von  Baracz,  Harms,  and  Kockel.  It  is  readily  understood  how  these 
spore-bearing  particles  when  thrust  through  the  mucous  membrane 
of  the  tongue  can  find  a  favorable  medium  in  which  the  anaerobic 
fungus  may  proliferate.  That  foreign  bodies  are  not  the  only  source 
of  infection  is  quite  evident,  however,  since  the  fungus  has  been 
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demonstrated  in  a  number  of  instances  in  the  cavities  of  carious 
teeth  in  healthy  persons,  and  trauma  to  the  organ  by  such  teeth 
with  subsequent  infection  is  highly  probable. 

In  reviewing  the  literature  we  found  records  of  35  cases  of  primary 
actinomycosis  of  the  tongue;  our  3  cases  made  a  total  of  38. 
Twenty-seven  of  the  series  were  in  males  and  10  were  in  females; 
the  sex  was  not  given  in  1  case.  The  disease  occurs  in  adults; 
only  1  case  has  been  reported  in  a  patient  under  twenty,  a  young 
man  of  eighteen. 

Incidence  of  the  disease  by  decades  according  to  ages: 

Age.  Cases. 

18  years 1 

21  to  30      " 8 

31  to  40      " 6 

41  to  50      " 9 

51  to  60      " 5 

61  and  over 4 

The  condition  is  more  commonly  found  in  farmers  or  in  persons 
whose  rural  life  exposes  them  to  infection.  The  disease  cannot 
be  said  to  be  occupational  since,  besides  farmers  and  their  co- 
workers, a  physician,  an  office  girl,  a  janitor,  a  cabinetmaker,  two 
merchants,  a  naval  pensioner,  a  stonemason,  and  a  judge  are  noted 
in  the  series.  One  of  the  patients  seen  in  the  Clinic,  a  judge, 
mentioned  a  habit  of  chewing  bits  of  grass  while  he  played  golf. 
The  occupation  of  28  patients  was  recorded.  Fifteen  (53+  per 
cent)  were  connected  with  rural  life,  13  (46  +  per  cent)  were  patients 
not  connected  with  rural  life. 

The  clinical  history  of  actinomycosis  of  the  tongue  varies  in 
difTerent  cases.  The  patient  usually  has  a  single,  isolated  nodule 
in  the  anterior  half  of  the  tongue,  often  near  the  tip,  varying  from 
1  cm.  to  1.5  cm.  in  diameter.  This  location  is  significant,  since  in 
giving  a  history  the  patient  often  mentions  injury  to  the  tongue  by 
the  teeth  or  some  foreign  body.  The  condition  may  be  acute  in 
onset,  with  severe  pain,  throbbing,  local  tenderness,  general  malaise 
and  an  elevation  of  temperature,  as  in  abscess  of  the  tongue.  It 
may  develop  insidiously  during  the  course  of  several  months  or 
even  three  or  four  years.  Without  secondary  infection  the  process 
is  usually  slow  to  develop.  Enlargement  of  the  regional  lymph 
nodes  has  often  been  observed,  but  only  staphylococci,  never 
actinomyces,  have  been  found  in  these,  and  the  adenitis  subsides 
with  the  clearing  of  the  local  condition  of  the  tongue. 

Diagnosis.  The  diagnosis  must  be  based  on  the  clinical  picture 
and  confirmed  by  microscopical  examination.  Aspiration  of  the 
contents  of  the  suppurating  nodule  is  usually  unsatisfactory;  it  is 
best  to  excise  the  entire  nodule  for  diagnosis.  Often  only  a  few  of  the 
characteristic  granules  necessary  for  a  positive  diagnosis  may  be 
present  within  the  nodule,  and  unless  these  granules  are  secured  in 
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the  small  specimen  removed  for  microscopic  examination  it  is  impos- 
sible to  make  a  diagnosis.  Grossly  the  lesion  must  be  distinguished 
from  tertiary  syphilis,  tuberculosis,  epithelioma,  inflammatory  cyst, 
and  fibroma.  One  of  our  patients  was  referred  with  a  diagnosis  of 
probable  malignancy.  One  patient  was  believed  to  have  an  inflam- 
matory nodule  and  the  third  a  simple  infected  cyst. 

Pathology.  A  small  isolated  nodule,  varying  in  size  from  0.6  cm. 
to  3  cm.,  and  enclosed  in  a  fibrous  capsule,  will  usually  be  found 
near  the  dorsum  unless  the  entire  thickness  of  the  tongue  is  involved. 
The  nodule  often  becomes  infected  secondarily  with  the  formation 
of  a  small  encapsidated  abscess.  This  may  rupture  spontaneously 
or  in  rare  instances  a  diffuse  lingual  abscess  may  form.-  Baracz's 
third  case  was  of  the  latter  type. 

The  overljdng  mucous  membrane  varies  in  appearance  Tsith  the 
stage  of  the  process  and  consequently  may  be  normal,  yellowish 
or  elevated  and  tense,  as  though  covering  a  superficial  cyst  or  a 
small  abscess  about  to  rupture.  It  rarely  ulcerates.  Some  writers 
mention  a  peculiar  bluish-red  discoloration  as  decidedly  suggestive 
of  actinomycosis  in  this  location,  but  this  was  not  seen  in  our  cases. 
The  usual  picture  of  a  diffuse,  indefinitely  outlined  induration  with 
multiple  sinuses,  which  depend  on  the  ramifying  granulation  tissue 
tracts  extending  into  the  adjacent  normal  tissue,  is  rarely  seen  in 
the  tongue;  it  was  seen  in  only  1  case  in  the  series,  that  of  Fischer. 

!Most  observers  agree  that  no  suppurative  process  is  characteristic 
of  actinomycosis  and  that  suppuration  is  always  the  result  of  second- 
ary infection  usually  due  to  the  staphylococcus. 

Treatment.  The  condition  is  treated  medically  and  surgically. 
Arsenic  has  been  used  and  believed  to  be  of  some  therapeutic  value, 
but  its  action  is  probably  due  to  its  systemic  effect.  Injections  into 
the  tongue  of  various  antiseptics  and  germicides,  such  as  bichloride 
of  mercury,  tincture  of  iodine,  and  zinc  chloride,  have  been  made 
with  definite  improvement,  but  such  methods  seem  hazardous. 
The  nodules  have  been  known  to  disappear  by  the  use  of  large  doses 
of  potassium  iodide  internally  (C'laisse).  Poncet  and  Berard, 
however,  concluded  that  incision  or  spontaneous  rupture  of  the 
abscess  in  conjunction  with  the  potassium  iodide  internally  produced 
much  more  rapid  and  satisfactory  results.  Surgical  treatment 
alone,  or  combined  with  the  medical  treatment,  seems  to  be  the 
rational  procedure.  Wide  excision  with  primary  suture  of  the 
wound  was  done  in  our  cases  and  is  the  treatment  of  choice  if  a 
discrete,  isolated  nodule  is  present.  If  the  abscess  is  too  large  for 
excision,  drainage  with  or  without  curettement  is  adWsable.  Daily 
swabbing  of  the  wound  with  tincture  of  iodine,  packing  with  iodo- 
form gauze,  the  administration  of  large  doses  of  potassium  iodide, 
and  the  use  of  radium  as  employed  in  the  Mayo  Clinic  in  all  cases 
of  actinomycosis  of  the  head  and  neck  are  unquestionably  of  distinct 
benefit. 
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Prognosis.  The  prDgnosis  varies  with  the  stage  of  the  process 
and  the  chnical  picture  at  the  time  of  the  patient's  examination. 
It  is  favorable  in  those  cases  in  which  a  small  nodule  is  situated  well 
forward  near  the  tip  of  the  tongue:  less  favorable  in  those  in  which 
there  is  a  diffuse  area,  especially  if  it  is  near  the  base  of  the  tongue 
or  if  there  is  a  definite  abscess. 

Death  has  been  reported  in  1  case  (Mayer's)  from  multiple 
abscesses  around  the  lower  jaw,  neck,  and  upper  chest  one  and  one- 
half  years  after  excision  of  the  primary  nodule  near  the  tip  of  the 
tongue.  The  abscesses  were  probably  due  to  metastasis  from  the 
primary  focus. 

Case  Reports.  Case  I  (292538).  —  Mrs.  S.,  aged  sixty-three 
years,  wife  of  an  implement  dealer,  came  to  the  Clinic  October  9, 
1919,  because  of  a  small  nodule  on  the  tip  of  the  tongue  which  had 
been  present  for  two  months.  The  nodule  had  been  incised  by  her 
home  physician  one  week  before  and  a  small  amount  of  pus 
evacuated. 

Examination  showed  a  small,  hard,  whitish  nodule  about  0.63  cm. 
in  diameter  on  the  dorsum  of  the  tongue  just  back  of  the  tip.  Slight 
induration  extended  down  into  the  tongue.  The  nodule  was 
excised  under  local  anesthesia  and  on  microscopic  examination  was 
shown  to  be  actinomycosis.  Fourteen  months  later  there  was  no 
recurrence. 

Case  II  (265308).— Judge  F.,  aged  fifty  years,  came  to  the 
Clinic  September  17,  1920,  complaining  of  a  small  nodule  in  his 
tongue.  Four  weeks  before  he  had  noticed  a  burning  sensation  on 
the  dorsum  of  the  tongue,  which  he  thought  was  due  to  heavy  pipe 
smoking.  Five  days  before  coming  to  the  Clinic  he  discovered  a 
small  nodule  in  his  tongue.  He  consulted  two  physicians,  who 
thought  that  it  was  probably  malignant. 

Examination  revealed  an  indurated  nodule,  only  slightly  tender 
and  freely  movable,  1.25  cm.  in  diameter,  just  to  the  right  of  the 
midline  of  the  dorsum  of  the  tongue  and  about  3.75  cm.  back  of  the 
tip.  The  nodule  was  believed  to  be  inflammatory  and  excision  for 
definite  diagnosis  was  recommended.  Actinomycosis  was  diag- 
nosed. The  patient  was  given  large  doses  of  potassium  iodide.  He 
has  not  had  a  recurrence. 

Case  III  (339709).— Mr.  M.,  aged  forty-six  years,  meat  cutter, 
was  examined  in  the  Clinic  November  3,  1920.  He  complained  of 
many  symptoms,  most  of  which  were  apparently  functional,  follow- 
ing the  nervous  shock  incident  to  the  death  of  his  son  seven  years 
before.  He  was  referred  to  the  Section  on  Laryngology,  Oral  and 
Plastic  Surgery  for  examination  because  of  a  small  nodule  on  his. 
tongue  which  had  appeared  a  week  or  ten  days  before. 
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On  examination  a  slightly  tender,  fluctuant  nodule  about  1.25  cm. 
in  diameter  was  found  on  the  left  side  of  the  dorsum  of  the  tongue. 
The  mucous  membrane  covering  the  nodule  was  slightly  elevated 
and  yellowish.  A  diagnosis  of  infected  cyst  was  made  and  the 
lesion  was  excised  under  local  anesthesia.  Microscopical  examination 
showed  the  condition  to  be  actinomycosis.  The  patient  was  given 
large  doses  of  potassium  iodide. 
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PAIN  IN  THREATENED  AND  REAL  GANGRENE  OF  THE 
EXTREMITIES:  ITS  RELIEF. 

By  Bertram  M.  Bernheim,  M.D.,  F.A.C.S., 

BALTIMOKE,   MD. 

In  no  pathological  condition  does  pain  play  a  more  important 
role  than  in  gangrene  of  the  extremities.  One  of  the  earliest 
diagnostic  signs  of  a  failing  circulation,  it  influences  the  whole 
course  of  the  disease  by  reason  of  the  fact  that  upon  its  control, 
more  than  any  other  single  factor,  depends  the  success  or  failure 
of  whatever  form  of  treatment  may  be  outlined.  It  follows,  too, 
in  consequence  that  in  addition  to  its  other  qualities,  pain  in  gan- 
grene is  of  real  prognostic  importance. 

The  underlying  condition  in  cases  of  threatened  gangrene  is  a 
diminished  blood  supply.  This  may  be  manifested  by  an  earh^ 
numbness  and  tingling  of  the  toes  and  feet  and  by  blanching  of 
the  extremities,  together  with  a  cold  feeling;  or,  the  first  com- 
plaint may  be  an  inability  to  walk  any  great  distance  without 
resting  at  short  intervals,  so-called  intermittent  claudication. 
But  whatever  the  early  signs  may  be,  in  practically  every  instance 
a  certain  amount  of  pain  is  complained  of  in  addition  to  the  other 
symptoms  noted.  Indeed,  so  prominent  is  this  feature  that  those 
who  see  most  of  the  circulatory  diseases  of  the  extremity  have 
come  to  feel  that  when  a  patient  comes  in  complaining  of  pain 
in  his  limbs  of  such  severity  that  it  wakes  him  at  up  night,  the 
condition  is  very  likely  to  be  associated  with  a  diminution  of  the 
blood  supply. 

In  some  way  this  pain  must  be  associated  with  the  ischemia 
consequent  upon  blocking  of  the  main  vascular  channels,  but 
just  why  there  should  be  pain  at  all  I  am  at  loss  to  say.     It  is 


518         bernheim:  threatened  gangrene  of  extremities 

known  that  nerve  tissue  withstands  ischemia  less  well  than  tissues 
of  other  types,  so  that  one  might  think  that  the  underlying  cause 
of  the  pain  is  a  nerve  degeneration.  As  a  matter  of  fact,  cir- 
culatory deficiencies  of  the  extremities  are  usually  diagnosed  at 
first  as  some  form  of  neuritis,  and  it  is  only  when  the  true  state 
of  affairs  is  discovered  that  the  real  malady  becomes  apparent. 
But  while  there  may  possibly  be  some  low-grade  inflammation 
around  the  nerves  of  the  extremity  affected,  no  one  has  thus  far 
noted  a  real  nerve  degeneration  such  as  might  give  rise  to  the 
pain  so  bitterly  complained  of  by  practically  all  patients  who  are 
threatened  with  gangrene  of  an  extremity.  The  most  that  one 
can  say  is  that  in  those  extremities  whose  blood  supply  is  dimin- 
ished there  is  a  pain  that  increases  in  direct  ratio  as  the  gangrene 
becomes  more  evident,  and  in  just  so  far  as  one  is  able  to  combat 
successfully  the  encroachment  of  the  gangrenous  process  will  the 
pain  be  relieved.  In  other  words,  relief  of  pain  in  these  con- 
ditions really  amounts  to  improving  the  circulation  to  such  extent 
that  the  gangrenous  process  is  halted.  This  fact  appears  to  dis- 
credit the  nerve  degeneration  theory  of  the  pain,  since  if  a  nerve 
is  degenerated  it  is  hardly  likely  that  regeneration  would  come 
to  pass  immediately  upon  an  improvement  in  circulation.  Nerve 
regeneration  ordinarily  is  a  very  slow  process. 

In  almost  every  case  of  threatened  gangrene  the  main  vascular 
channels  are  occluded  from  one  cause  or  another,  at  some  point 
in  their  course,  so  that,  for  all  practical  purposes,  measures  of 
relief  amount  to  developing  an  adequate  collateral  circulation. 
The  only  trouble  is  that  the  development  of  a  collateral  circulation 
sufficient  to  nourish  the  parts  is  a  time-consuming  procedure,  and 
not  only  is  it  time-consuming,  but  it  involves  the  use  of  certain  forms 
of  therapy  which  in  themselves  seem  to  give  rise  to  more  or  less 
discomfort.  Therefore,  the  pain  element  is  of  extreme  import- 
ance because  upon  the  patient's  ability  to  withstand  its  ravages, 
frequently  depends  the  success  or  failure  of  the  whole  treatment. 

One  might  think  that  it  would  be  a  simple  matter  to  give  these 
patients  sedatives  of  one  kind  or  another  and  thus  put  them  in 
position  to  stand  almost  any  amount  of  pain ;  but  experience  has 
shown  that  this  is  all  but  impossible,  because  the  pain  is  of  such 
a  character  that  unless  huge  doses  of  morphine  are  given  little  or 
no  effect  is  seen,  and  everyone  knows  what  large  doses  of  morphine 
will  do  to  a  person  when  given  over  a  long  period  of  time.  For 
the  successful  handling  of  cases  of  threatened  gangrene  occupies 
a  period  often  of  months  and  even  years,  so  that  if  one  is  to  have 
any  success  at  all  he  had  best  beware  of  sedatives  other  than  the 
milder  ones,  such  as  codeine  and  the  bromides.  Sodium  bromide 
has  been  of  great  assistance,  and  when  judiciously  employed  may 
be  continued  over  an  indefinite  period  of  time. 

Rest  of  course  is  of  extreme  importance,  but  hero,  again,  one 
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is  confronted  with  a  situation  that  is  unique  to  this  condition  — 
namely,  a  tendency  upon  the  part  of  the  patient  to  get  up  and 
walk  about  whenever  his  sufferings  become  acute.  The  whole 
picture,  the  whole  conglomeration  of  features  connected  with 
extremity  gangrene,  differs  vastly  from  any  other  surgical  con- 
dition with  which  I  am  familiar.  Ordinarily  if  one  has  pain  he 
stays  in  bed;  he  takes  a  sedative  or  a  hot-water  bottle  or  some- 
thing equally  efficacious  and  awaits  results.  In  this  condition  the 
patient  seems  unable  to  rest;  it  takes  huge  doses  of  sedatives  to 
relieve  him,  and  since  it  is  impossible  to  continue  this  practice  over 
long  periods  of  time,  he  resorts  to  walking  up  and  down  his  room 
until ,  thoroughly  exhausted,  he  falls  over  into  a  troubled  sleep. 

Rest  is  important  none  the  less.  It  is  difficult  to  obtain  at  times, 
but  much  can  be  done  by  perseverance,  especially'  if  one  can  get 
his  patient  to  the  point  where  he  will  consent  to  remain  in  bed 
even  if  he  has  pain.  To  do  this,  one  is  at  times  forced  to  promise 
the  patient  that  he  will  not  be  permitted  to  suffer  too  much,  by 
which  he  will  understand  that  morphine  will  be  given  if  need  be. 
This  gives  him  something  to  hang  to  while  it  gives  the  surgeon 
an  opportunity  at  least  to  start  those  measures  of  relief  which 
have  for  their  objective  the  development  of  a  collateral  circulation 
in  the  affected  limb  adequate  to  sustain  tissue  life.  All  of  these 
measures  have  to  do  with  contracting  and  dilating  the  larger  and 
smaller  bloodvessels— so  called  bloodvessel  exercise— since  it  is 
felt  that  spastic  contraction  of  terminal  vessels  accounts  in  no 
small  degree  for  the  diminished  blood  supply  carried  down  the 
limb.  It  is  either  a  spastic  condition  or  a  collapse  of  these  vessels 
due  to  disuse,  but  in  either  case  alternate  contracting  and  dilating 
of  them  has  been  found  beneficial  in  that  it  is  easier  for  blood 
to  circulate  through  them.  The  cause  of  this  collapsed  condition 
of  the  vessels  at  first  sight  seems  to  be  due  to  the  fact  that  with 
the  main  vessels  occluded  little  if  anything  is  going  through  them, 
so  that  it  is  only  natural  that  they  should  be  in  a  state  of  collapse. 
At  the  same  time  one  must  not  lose  sight  of  the  fact  that  in  general 
those  who  are  suft'ering  with  threatened  gangrene  of  an  extremity, 
unless  they  have  a  generalized  arteriosclerosis  with  a  coincident 
nephritis,  are  usually  found  to  have  a  distinctly  lowered  blood- 
pressure.  wSo  that  in  certain  cases  I  am  sure  there  is  not  sufficient 
force  back  of  the  blood  stream  to  send  it  down  the  collateral  channels 
as  long  as  the  smaller  bloodvessels  are  in  a  state  of  either  spastic- 
ity or  collapse  from  disuse. 

I  usually  start  my  patients  off  by  having  them  give  the  affected 
part  an  alternate  hot  and  cold  plunge  by  means  of  two  pails  of 
water.  One  of  these  pails  is  filled  with  iced  water  while  the  other 
is  filled  with  water  almost  at  the  boiling-point.  The  patient 
plunges  his  foot  first  into  the  cold  water,  leaves  it  there  a  second 
or  two,  and  then  without  dr}  ing  it  at  all,  plunges  it  immediately 
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into  the  hot  water.  After  it  has  been  in  that  a  few  seconds  he 
puts  it  back  into  the  cold  water  and  from  there  again  into  the 
hot  water,  continuing  this  alternate  cold  and  hot  plunge  for  about 
five  minutes,  finally  ending  up  with  the  hot-water  plunge.  By 
this  means  his  vessels  alternately  contract  and  dilate,  and  in 
many  cases  the  process  is  quite  obvious  to  the  eye  by  the  blanch- 
ing and  reddening  of  the  skin  of  the  affected  part.  The  process 
is  finished  off  with  the  vessels  in  dilatation.  The  patient  is  put 
through  these  exercises  three  times  a  day  if  he  can  stand  it.  Some- 
times the  patient  is  unable  to  stand  this  treatment  at  all,  although, 
as  a  rule,  he  gets  used  to  it  and  is  able  to  go  through  the  exercise 
without  difficulty.  In  most  of  the  cases  that  have  been  unable  to 
stand  it  there  has  been  some  degree  of  ulceration  either  around 
the  base  of  the  nails  or  at  some  place  on  the  foot.  At  the  con- 
clusion of  the  baths  the  foot  is  dried  off  thoroughly  and  the  whole 
foot  and  leg  are  well  oiled  with  any  kind  of  oil,  such  as  olive  oil, 
cocoa  butter,  etc.,  particular  attention  being  given  the  parts  around 
each  nail  and  between  the  toes.  The  patient  is  then  instructed 
to  lie  down  and  keep  the  foot  warm  for  at  least  an  hour.  It  is 
not  sufficient  to  carry  out  this  exercise  merely  with  the  water 
in  shallow  pails;  it  is  far  better  to  have  a  deep  bucket  so  that  the 
whole  leg  can  be  put  in  the  water  almost  up  to  the  knee. 

In  between  these  baths  I  am  in  the  habit  of  having  the  patient 
use  an  electric  vibrator,  such  as  is  used  by  barbers  for  face  and 
scalp  massage.  This  is  used  over  the  entire  leg  and  foot,  the 
patient  himself  carrying  it  out.  At  first  the  skin  is  liable  to  be 
slightly  irritated  by  the  machine,  but  this  very  quickly  wears 
off  and  the  patient  is  able  to  use  the  vibrator  for  five  or  ten  minutes 
four  or  five  times  a  day,  after  each  application  the  whole  leg  being 
anointed  with  oil.  I  lay  great  stress  on  this  lubrication,  not  be- 
cause of  any  inherent  qualities  in  the  oil  itself,  but  because  it  is 
extremely  important  that  the  skin  in  these  cases  be  kept  in  as 
healthy  a  condition  as  possible;  and  that  all  scratches,  cracks 
and  abrasions  be  studiously  avoided,  since  only  too  frequently 
they  are  the  starting-points  of  infections  and  ulcerations.  By 
means  of  the  baths  and  the  use  of  the  vibrator,  together  with 
rest  and  perhaps  a  small  quantity  of  bromide,  the  acute  condition 
is  very  frequently  overcome  so  that  it  is  possible  to  go  a  trifle 
more  slowly.  After  two  or  three  weeks  of  these  frequent  hot  and 
cold  baths  I  usually  have  the  patients  employ  them  only  in  the 
morning  and  in  the  evening,  although  they  are  encouraged  to 
use  the  vibrator  as  often  as  they  wish.  This  in  my  experience 
has  been  the  great  pain  reliever,  so  that  its  use  can  be  regarded 
as  a  sort  of  index  as  to  the  amount  of  i)ain  the  {)ationt  is  sullVring. 

In  addition  to  these  measures  of  exercise  I  use  one  other,  namely, 
that  of  occluding  all  the  blood  througii  the  affected  part  by  means 
of  a  bandage  applied  above  the  knee  after  the  leg  has  been  elevated 
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and  all  blood  expressed  out  of  it.  This  measure  is  carried  out  as 
follows:  ^Yith  the  foot  and  leg  slightly  elevated  a  muslin  bandage 
is  applied,  starting  at  the  toes  and  running  up  with  increasing 
pressure  above  the  knee.  At  that  point  another  bandage  is  placed 
around  the  leg  in  the  form  of  a  wide  constricting  bandage.  This 
is  left  in  place  for  about  one  minute,  during  which  time  the  band- 
age that  has  been  put  on  from  the  toes  upward  is  released.  At 
the  conclusion  of  this  time  the  constricting  bandage  is  suddenly 
cut  and  the  leg  held  down  over  the  side  of  the  bed.  With  the 
constricting  bandage  in  place  the  leg  w^ill  have  a  real  cadaveric 
appearance,  while  as  soon  as  it  is  cut  there  will  be  an  immediate 
rush  of  blood  toward  the  extremity,  its  progress  being  noted  by 
the  fiery  red  blush  to  the  skin.  If  one  carries  out  this  procedure 
in  both  legs  it  will  be  found  that  blood  flowing  to  the  toes  will 
occupy  a  period  of  from  five  to  fifteen  seconds  in  the  healthy  extrem- 
ity, while  it  will  take  from  thirty  to  sixty  or  even  one  hundred 
seconds  or  more  in  the  affected  extremity.  This  is  sometimes 
called  the  reaction  time  of  the  blood^•essels,  by  which  is  meant 
the  time  it  takes  the  blood  to  reach  the  terminal  vessels.  Naturally 
in  states  of  threatened  gangrene  the  blood  is  unable  to  get  down 
to  these  terminal  vessels  rapidly;  in  other  words,  the  reaction 
time  is  slowed.  As  the  collateral  circulation  develops  the  reaction 
time  is  increased  and  tends  to  become  normal.  The  method  that 
has  just  been  explained  is  that  of  IMoskowicz,  and  in  other  con- 
ditions is  used  to  determine  the  state  of  collateral  circulation. 
I  use  it  in  these  states  of  threatened  gangrene  because  of  my  feel- 
ing that  it  helps  to  dilate  the  collapsed  bloodvessels.  I  am  ac- 
customed to  use  it  on  all  patients  once  a  day,  but  here  again  there 
are  limitations  because  of  the  pain  it  may  occasion.  If  care- 
fully carried  out,  however,  there  need  not  be  any  great  amount 
of  discomfort. 

In  addition  to  all  these  measures  I  have  been  accustomed  to 
give  all  patients  a  course  of  Ringer's  solution  by  means  of  the 
duodenal  tube.  Just  why  Ringer's  solution  should  help  in  these 
conditions  it  is  difficult  to  say,  but  for  some  years  now  it  has  been 
felt  that  by  this  means  the  viscosity  of  the  blood  could  be  lowered 
and  that  this  was  much  to  be  desired.  The  fact  remains  that 
there  has  been  a  curious  alleviation  of  pain  in  many  of  the  cases 
coincident  with  the  giving  of  Ringer's  solution.  Many  of  these 
individuals  object  to  taking  it  by  means  of  the  duodenal  tube, 
so  they  are  permitted  to  drink  it,  but  the  solution  has  a  definite 
salty  taste  and  it  is  impossible  to  take  it  in  great  quantities  or 
over  a  long  period  of  time  by  mouth.  Futhermore,  it  is  possible 
that  the  character  of  the  solution  is  changed  by  the  gastric  juices, 
so  that  it  is  much  better  to  give  it  by  means  of  the  duodenal  tube. 
Even  by  this  means  there  comes  a  time  when  the  patient  is  unable 
to  continue  the  use  of  the  solution;  he  feels  nauseated  and  vomits. 
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This  usually  comes  on  after  a  two  or  three  weeks '  course,  at  which 
time  it  is  best  to  discontinue  its  use  for  some  weeks  and  later  to 
resume  it.  The  amoimts  given  vary,  but  generally  about  one 
liter  is  given  a  day  either  at  one  sitting  or  at  two.  In  certain 
cases  as  much  as  two  or  three  liters  have  been  given. 

I  have  never  had  any  great  success  with  baking.  On  the  con- 
trary most  of  my  patients  have  disliked  it  because  they  maintained 
it  increased  their  pain— and  this  in  spite  of  the  fact  that  the  measure 
has  been  instituted  with  care  and  they  have  not  been  subjected 
to  specially  high  temperature.  The  various  baking  ovens  have 
been  used  as  well  as  electric -light  ovens.  Most  of  the  patients 
describe  their  pain  as  of  a  "burning"  character,  and  they  insist 
that  dry  heat  exaggerates  it.  Furthermore,  they  frequently  seem 
most  comfortable  when  the  foot  is  almost  or  entirely  uncovered 
and  exposed  to  the  air.  In  the  acute  exacerbations  any  covering 
that  comes  in  contact  with  the  affected  part  gives  rise  to  excrucia- 
ting agony. 

Ulcerations,  small  or  large,  practically  always  give  rise  to  ex- 
quisite pain  and  the  toes  affected— for  the  ulcers  are  practically 
always  at  or  around  the  nails— assume  a  purplish-red,  swollen 
appearence,  at  times  looking  as  if  they  would  burst  open  at  any 
moment,  and  would  take  great  joy  in  doing  so.  Conservatism — 
ultra-conservatism,  is  to  be  pursued  in  the  presence  of  these  affairs, 
for  while  ulcers  they  are,  they  are  also  gangrenous  patches  in 
reality,  and  it  is  best  to  let  them  alone,  since  they  will  heal  only 
if  the  blood  supply  to  the  foot  is  improved.  Wet  boric  com- 
presses or  salt  solution  may  be  used,  occasionally  boric  ointment 
or  plain  vaseline,  or  anything  bland  and  mild.  The  parts  must 
be  kept  thoroughly  clean  at  all  hazards  to  avoid  ascending  in- 
fection, and  as  little  sloughs  appear  they  should  be  gently  wiped 
away.  If  the  ulceration  progresses  and  involves  tlie  phalanges, 
adequate  drainage  should  be  provided,  but  a  waiting  course  is 
always  to  be  pursued. 

Operative  measures,  even  minor  ones,  only  too  often  end  in 
disaster,  since  with  the  terminal  circulation  already  in  a  precarious 
state  the  resultant  woinid  not  only  refuses  to  heal  but  often  sloughs 
more  than  ever,  with  the  result  that  more  bone  becomes  involved, 
tendons  become  exposed  and  slough,  and  finally  the  process  spreads 
up  the  foot.  If  then  further  operative  measures  are  invoked  the 
same  story  is  repeated  — it  is  usually  (Mie  amputation  after  an- 
other until  the  whole  leg  is  involved.  Far  better  is  it  to  be  con- 
servative. The  patient  may  suffer  a  little  longer,  for  in  the  vast 
majority  of  instances  the  ulcerated  areas  are  exquisitely  sen- 
sitive and  each  dressing  is  an  agony;  he  may  get  extremely  rest- 
less and  the  surgeon  may  at  times  be  tempted  ahnost  i)eyond 
eiidurance  to  use  the  knife,  but  waiting  is  the  only  way  1   know 
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to  achieve  success.  The  cause  of  the  trouble  is  not  in  the  toes  nor 
in  the  foot;  it  is  in  the  occluded  bloodvessels  higher  up,  and  one 
must  bend  his  efforts  to  rectify  this  condition.  As  it  tends  to  be 
corrected  the  pain  becomes  less  excruciating,  the  edema  of  the  foot 
and  toes  begins  to  subside,  the  color  becomes  more  normal  and 
healthy  edges  appear  around  the  ulcers,  which  slough  out  and 
then  heal,  permitting  the  patient  first  to  bear  a  little  weight  on 
the  affected  foot  and  then  walk. 

Should  the  measure  as  outlined  fail,  or  should  the  pain  become 
so  unendurable  as  to  preclude  further  conservative  measures, 
one  may  resort  to  certain  operative  procedures.  In  a  few  in- 
stances it  may  be  possible  to  do  an  arteriovenous  anastomosis, 
by  which  means  theoretically  the  blood  current  is  shunted  from 
the  artery  which  is  occluded  below  to  the  accompanying  vein 
which  is  supposed  to  be  patent  throughout  its  extent.  I  have 
carried  out  a  number  of  these  operations  and  without  mortality, 
but  the  procedure  has  gradually  been  discarded  because  experi- 
mentally at  least  it  seems  as  if  the  blood  current  progresses  down  the 
vein  but  a  short  distance,  after  which  it  is  turned  back  through 
venous  lines  of  least  resistance  toward  the  heart.  Howe^■er  this 
may  be,  certain  of  my  patients  appear  to  have  benefited  greatly 
by  the  operation,  the  gangrenous  process  was  stopped  and  their 
pain  relieved.  It  is  only  fair  to  say  that  the  best  results  were 
achieved  in  young  individuals  who  were  suffering  from  Raynaud's 
disease.  I  do  not  believe  an  arteriovenous  anastomosis  is  indicated 
in  any  of  the  more  common  forms  of  gangrene,  since  in  most  of 
those  that  have  come  under  my  observation  the  veins  are  involved 
in  the  process  to  a  great  extent,  and  in  the  very  nature  of  things 
it  would  be  impossible  for  the  arterial  blood  to  circulate  through 
them.  It  may  be  that  if  one  could  get  these  cases  in  their  earliest 
stages  such  an  operation  might  be  followed  by  good  results,  but 
I  am  of  the  opinion  that  equally  good  results  could  probably 
be  obtained  by  other  means  if  they  were  promptly  instituted  in 
the  very  earliest  stage  of  gangrene.  One  must  always  remember 
that  an  artery  which  is  occluded,  say  from  the  popliteal  space 
down  to  the  foot,  is  liable  to  undergo  gradual  occlusion  all  the 
way  up  to  and  into  the  pehis,  so  that  even  if  a  successful  arterio- 
venous anastomosis  could  be  performed  it  would  probably  be- 
come occluded  in  the  course  of  time  by  the  ordinary  progress  of 
the  disease. 

But  the  success  that  follows  the  operation  of  arteriovenous 
anastomosis  has  been  attributed  to  a  cause  quite  distinct  from 
that  of  the  blood  going  down  to  the  foot  through  the  veins.  It 
has  been  claimed  by  some  that  in  the  course  of  doing  one  of  these 
operations  the  little  nerve  fibrils  that  are  to  be  found  in  the  sheaths 
of  the  vessels  and  in  the  walls  themselves  are  cut,  and  that  in 
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this  way  the  relief  of  pain  is  obtained,  so  much  so  that  recently 
Leriche  has  called  attention  to  the  great  relief  that  has  come  about 
merely  from  stripping  the  sheaths  from  the  affected  vessels.  It 
is  still  too  early  to  say  whether  this  is  so,  but  his  observation  at 
least  is  interesting  and  will  bear  further  watching. 

In  certain  cases  of  threatened  gangrene  where  amputation 
was  not  absolutely  indicated,  or  where  it  seemed  wise  to  pro- 
crastinate, I  have  ligated  the  femoral  vein  just  below  Poupart's 
ligament  and  above  the  entrance  into  it  of  the  profunda  vessels. 
The  reason  for  this  is  that  with  all  the  channels  of  inflow  to  the 
affected  member  occluded,  what  little  blood  does  get  down  to 
the  foot  is  drained  away  too  quickly  by  veins  which  are  not  occluded. 
In  other  words  the  patient's  veins  in  these  cases  act  as  a  suction 
apparatus,  so  that  even  where  there  is  a  fair  amount  of  blood  get- 
ing  down  to  the  distal  parts  of  the  extremity  the  tissues  are  not 
bathed  in  the  necessary  blood  and  blood  juices  long  enough,  be- 
cause of  the  fact  that  the  blood  is  literally  sucked  away  too  rapidly. 
That  this  is  true  one  can  tell  by  the  fact  that  the  venous  pressure 
in  these  cases  is  practically  nil.  I  have  carried  out  this  very  mild 
operation  of  ligation  in  a  number  of  instances,  and  have  noted 
that  the  veins  below,  which  were  previously  in  a  state  of  collapse, 
have  at  once  filled  out,  the  whole  limb  has  taken  on  a  bluish-red 
color,  and  from  the  very  moment  of  ligation  the  temperature  of 
the  leg  has  risen.  The  venous  pressure,  too,  which  formerly  had 
been  negative,  became  positive  and  remained  so.  In  addition 
to  this,  in  several  instances  the  pain  has  been  definitely  relieved 
and  certain  of  the  sloughing  ulcers  have  taken  on  a  healthy  state 
and  have  gradually  healed.  None  of  my  cases,  however,  have 
obtained  permanent  relief  from  this  measure,  so  that  I  do  not  offer 
it  as  a  cure.  Perhaps  if  it  were  done  in  the  early  stages  of  the 
disease  certain  of  the  inevitable  sequelse  might  be  avoided  and 
a  more  lasting  benefit  might  come  from  it.  The  procedure  there- 
fore is  still  in  the  state  of  trial. 

The  only  operative  measure,  therefore,  that  remains  is  amputa- 
tion, and  in  this  coimection  a  number  of  definite  points  must 
come  in  for  consideration,  far  more,  I  think,  than  one  would  ordi- 
narily believe.  It  is  well  known  that  patent's  suffering  from 
diabetes  do  not  stand  operation  of  any  kind  well,  so  that  where- 
cver  possible  they  should  not  be  subjected  to  such  interference. 
This  is  especially  true  of  those  who  have  not  only  sugar  in  their 
urine  but  have  acetone  and  diacetic  acid  as  well.  It  is  at  times 
})()ssil)le  to  free  the  urine  of  sugar  but  extremely  difficult  to  get 
rid  of  the  acetone  and  diacetic  acid,  and  even  when  this  is  possilile, 
general  anesthetic  and  operation  is  extremely  hazardous.  In 
certain  cases,  though,  the  condition  is  such  that  the  extremity 
must  be  removed  and  tlie  ])atient  take  his  chances.     In  others, 
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such  as,  for  example,  one  that  I  now  have  under  my  care,  it  is 
possible  to  do  an  amputation  by  very  slow,  gradual  and  painless 
methods,  at  least  an  amputation  that  involves  only  about  one- 
half  of  the  foot.  The  man  in  question  is  quite  weak,  is  on  a  most 
rigid  diet  and  has  acetone  and  diacetic  acid,  although  he  has  been 
under  a  most  rigorous  treatment  by  a  competent  specialist  for 
many  weeks.  It  might  be  possible  to  take  this  patient's  foot 
off,  but  the  outcome  is  extremely  doubtful,  so  that  I  am  merely 
amputating  one  toe  at  a  time  as  the  gangrenous  process  permits. 
He  is  suffering  from  a  slow,  creeping  form  of  gangrene,  so  that 
it  is  possible  to  remove  the  dead  tissue  without  pain  and  there- 
fore without  anesthesia  of  any  kind.  In  this  way  the  patient's 
general  condition  is  not  all  influenced.  His  hospital  stay  will, 
of  course,  be  very  much  longer,  but  the  outcome  is  far  less  problem- 
atical.^ 

In  conditions  other  than  diabetes  the  problem  is  not  so  diffi- 
cult and  depends  mostly  on  the  patient's  age  and  general  con- 
dition. A  more  pertinent  question  concerns  the  point  at  which 
amputation  should  be  done.  This  remains  an  open  one  in  the 
minds  of  most  men,  but  as  far  as  I  am  concerned  my  decision 
is  made.  In  gangrenes  consequent  upon  arteriosclerosis,  thrombo- 
angiitis obliterans  and  allied  conditions  it  is  my  custom  to  re- 
move the  leg  just  above  the  knee.  I  know  full  well  that  ampu- 
tations below  the  knee  are  supposed  to  give  better  stumps  for 
artificial  leg  purposes,  but  it  has  been  my  experience  that  in  these 
conditions  of  gangrene,  amputation  performed  below  the  knee 
only  too  often  has  to  be  followed  by  a  secondary  removal  because 
of  the  fact  that  the  stump  does  not  heal.  And  this  is  not  hard 
to  understand,  because  of  the  fact  that  in  nearly  every  case  of 
this  kind  the  artery  is  blocked  almost  throughout  its  entire  extent, 
and  since  the  leg  is  dependent  on  its  collateral  circulation  for  the 
most  part  it  is  only  logical  that  there  should  be  difficulty  in  heal- 
ing. Indeed,  this  difficulty  of  healing  is  so  great  that  even  when 
amputation  is  carried  out  above  the  knee  it  is  rare  to  get  healing 
by  anything  like  first  intention,  at  least  rare  in  my  experience. 
In  a  certain  few  instances  where  the  popliteal  artery  is  still  com- 
petent and  pulsating  it  may  be  permissible  to  remove  the  leg 
below  the  knee;  but  even  in  these  cases  it  is  more  than  likely  that 
in  course  of  time  this  popliteal  artery  will  become  occluded  and 
trouble  will  be  encountered  in  the  stump  later  as  a  consequence. 

I  have  under  my  care  at  the  present  time  a  man,  hardly  thirty 
years  of  age,  who  is  suffering  from  Raynaud's  disease.  He  had 
one  of  his  legs  removed  below  the  knee  some  eight  to  ten  years 
ago.    During  all  this  time  he  has  had  to  be  on  his  guard  con- 

1  Since  writing  the  above  a  midcalf  amputation  was  successfully  accomplished 
on  this  patient. 
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stantly  because  of  the  development  of  little  areas  of  necrosis  in 
the  stump.  Indeed,  it  was  months  before  the  stump  healed  in 
the  first  place  after  the  original  amputation,  and  it  was  a  year 
or  more  before  he  was  ever  able  to  wear  a  limb.  At  the  present 
writing  he  is  again  in  trouble  with  this  stump  and  the  question 
of  higher  amputation  is  under  consideration.  This  man,  by 
the  way,  came  to  me  some  four  or  five  years  ago  when  his  right 
leg  got  into  trouble.  At  that  time  his  foot  was  gangrenous  and 
I  advised  amputation  above  the  knee.  He  refused  absolutely 
to  submit,  so  I  was  forced  to  do  the  amputation  below  the  knee. 
The  resultant  stump  never  healed  and  the  higher  amputation 
was  carried  out  some  six  or  seven  months  later.  There  has  been 
no  trouble  at  all  with  this  stump  during  all  these  years. 

Within  the  last  few  months  I  have  had  another  case  sent  me  by 
a  well-known  surgeon  who  did  his  amputation  below  the  knee. 
The  patient  was  in  the  hospital  seven  months,  and  only  then  did 
the  stump  close  by  the  removal  of  the  projecting  ends  of  both  the 
tibia  and  the  fibula.  The  resultant  stump  after  this  was  so  sen- 
sitive, the  skin  over  it  was  so  tense,  and  the  tissues  around  the 
bones  so  atrophied  that  the  patient  never  was  able  to  use  the 
artificial  limb  which  he  had  procured.  By  appropriate  massage, 
and  by  the  use  of  the  vibrator  and  constant  prodding,  I  have 
succeeded  in  having  this  man  use  his  artificial  limb,  but  his  com- 
plaints are  continuous,  and  it  is  a  foregone  conclusion  that  event- 
ually he  will  have  to  have  another  amputation  above  the  knee. 
Experiences  of  this  sort  are  not  exceptional— they  are  the  rule— 
so  that  my  own  mind  is  firm  that  amputation,  in  practically  every 
case  of  the  gangrenes  I  have  mentioned,  should  be  carried  out 
just  above  the  knee. 

In  the  above  pages  I  haAe  attempted  to  describe  the  part  plaxed 
by  pain  in  the  various  forms  of  gangrene.  Insidious  in  its  onset, 
extremely  difficult  to  deal  with,  indescribably  excruciating  at 
times,  it  overshadows  practically  all  other  features  connected 
with  the  disease.  So  much  so  that  more  than  one  limb  that  could 
have  been  saved  has  had  to  be  sacrificed  because  the  patient  was 
unable  to  withstand  the  ravages  of  pain  that  went  with  his  con- 
dition. But  amputation  is  merely  a  conviction  of  weakness. 
Far  better  is  it  to  save  and  to  recreate  rather  than  to  destroy. 
I  have  pointed  out  various  measures  that  in  my  hands  have  yielded 
results  better  than  I  had  any  reason  to  expect.  It  would  be  inter- 
esting to  learn  what  results  the  same  measures  would  yield  in 
the  hands  of  others. 
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ORGANIZATION  OF  PNEUMONIC  EXUDATES. 
By  Rolfe  Floyd,  M.D., 

NEW   YORK 

TiiE  purpose  of  this  paper  is  (o)  to  show  how  the  exudate  in  the 
lung  alveoli  starts  to  change  into  connective  tissue,  and  (h)  to 
throw  light  on  the  relation  of  organizing  pneumonia  to  acute  lobar 
pneumonia. 

The  organization  into  vascular  fibrous  tissue  of  intra-aheolar 
lung  exudates,  especially  as  this  occurs  in  wide  areas  following 
an  acute  lobar  pneumonia,  has  been  extensively  studied.  Import- 
ant contributions  have  been  made  by  Laennec,^  Marchand,'' 
Cohn,-^'  von  Kahlden,^^  Herbig,^^  Ribbert,'*^  (^ornil,'^  Vogel,«  Dela- 
field,^''  Milne,'*  Kidd,^^  Kline^^  and  others. 

It  has  been  determined  that  the  intra-alveolar  exudate  of  fibrin, 
including  the  exuded  cells  in  its  meshes,  shrinks  and  condenses, 
thus  leaving  a  space  between  it  and  the  alveolar  wall,  though  retain- 
ing contact  with  the  wall  by  adhesions  which  may  be  either  exten- 
sive or  slender  and  filamentous.  These  connections  between  the 
retracted  fibrin  plugs  and  the  wall  may  be  formed  of  fibrin  or  of 
elongated  cells.  The  fibrin,  when  originally  deposited,  is  often 
continuous  from  space  to  space  through  the  pores  of  Cohn,''^  which 
establish  fine  connections  between  adjacent  air  spaces  belonging 
to  different  infundibula,  and,  when  general  retraction  of  the  fibrin 
exudate  occurs,  these  communicating  strands  stand  out  very  dis- 
tinctly. Pulmonary  epithelium  and  other  exuded  cells  appear  in 
the  gaps  between  the  plugs  and  space  walls,  and  some  of  the  flattened 
epithelial  cells,  which  have  a  spindle  form  when  seen  on  edge,  are 
often  applied  to  the  plug  surface.  About  two  weeks  after  the  onset 
of  the  pneumonia,  cells  with  elongated  nuclei,  exliibiting  all  transi- 
tions to  fibroblasts,  appear  within  the  substance  of  the  fibrin  plugs 
and  on  their  surface.  At  this  time,  or  a  little  later,  capillary 
vessels  given  off  from  the  capillaries  of  the  space  walls  enter  the 
plugs  by  traversing  the  above-described  adhesions  between  the 
space  wall  and  plug.  This  process  and  also  the  communicating 
bands  which  traverse  Cohn's  pores,  and  later  are  changed  into 
connective  tissue,  have  been  demonstrated  beyond  doubt  by 
means  of  serial  sections  by  MacCallum*"  and  others.  As  time 
passes  the  fibrin  is  more  or  less  completely  absorbed  and  replaced 
by  fibrillated  connective  tissue,  and  then  the  appearance  of  tAvo 
networks  is  produced  in  sections,  one  the  alveolar  walls  and  the 
other  the  organized  intercommunicating  exudate.  The  alveolar 
walls  also  show  varying  degrees  of  fibrous  thickening  which  may 
reach  the  point  of  obliterating  the  gaps  between  them  and  the 
fibrin  plugs,  so  that  the  distinction  between  organized  exudate  and 
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basic  lung  structure,  that  is  between  the  two  networks,  is  com- 
pletely lost  and  the  whole  tissue  changed  into  a  dense  connective- 
tissue  mass,  devoid  of  spaces,  tough  and  airless. 

There  has  been  much  discussion  about  the  origin  of  the  connective 
tissue  in  the  plugs,  some  observers  thinking  it  an  ingrowth  either  from 
the  pleura  and  interlobular  septa  (Eppinger,^^  Cohn^^),  or  from  the 
bronchiole  walls  (Ribbert,^^  Herbig^^),  or  from  the  walls  of  the  air 
spaces  (von  Kahlden^^) .  Others  have  thought  that  fibrogenic  cells 
migrated  into  the  plugs  (Aufrecht,*''  Cornil^),  or  that  a  late  second- 
ary exudation  of  fibroblasts  occurred  not  evoked  by  the  original 
bacterial  irritant  (Ziegler,''^  Josephson^^),  or  that  cells  originally 
exuded  changed  into  fibroblasts  (Marchand^^) .  Still  others  have 
believed  that  the  pulmonary  epithelium  surrounded  and  entered  the 
plugs  and  became  connective-tissue  cells  (Woronochin,*  Linder- 
mann^^),  but  this  view  has  never  been  generally  accepted.  Perhaps 
the  strongest  current  of  recent  opinion  sets  toward  the  derivation  of 
the  connective  tissue,  along  with  the  vessels,  from  the  wall  of  the  air 
space  in  which  each  plug  lies,  though  extensions  of  connective 
tissue  into  the  plugs  from  pleura,  interlobular  septa  and  bron- 
chiole walls,  confirmed  by  various  observers,  are  regarded  as  estab- 
lished but  exceptional  phenomena. 

Organization  of  intra-alveolar  exudates,  as  described,  has  been 
observed  in  bronchopneumonia,  in  tuberculous  consolidation  and 
about  infarcts  and  abscesses  (FrankeP*'),  but  its  most  extensive 
development,  and  that  which  has  attracted  the  most  attention,  is 
as  a  sequel  of  lobar  pneumonia.  Here  the  lesion  is  seldom  co- 
extensive with  the  original  pneumonic  exudate,  but  involves 
portions  only  of  the  lung  originally  inflamed. 

The  question  whether  the  lobar  pneumonias  which  go  on  to 
organization  are  a  separate  type  of  lesion  from  the  outset  or  whether 
appropriate  causes  may  eflect  this  change  in  any  lobar  pneumonia 
is  still  undecided.  Those  who  hold  the  latter  \'iew  name  as  causes 
debility  (Heschl,^  Milne'^),  alcoholism  (Marchand^^),  presence  of 
excess  of  fibrin  (von  Kahlden^^),  excessive  sluggishness  of  the 
lymph  circulation  (Koster*^),  insufficient  pus  cells  in  the  exudate 
to  eflect  its  absorption  (Flexner^*),  and  the  presence  of  an  excess 
of  serum  (Kline'"). 

My  contribution  is  based  on  the  study  of  two  sets  of  material— 
namely,  (a)  003  lung  sections,  practically  all  showing  pathologic 
changes  of  some  kind,  obtained  from  249  cases  whose  autopsies  1 
either  did  or  attended.  In  many  of  these  cases  I  studied  the 
patients  during  life,  and  in  all  of  thera  there  are  full  clinical, 
autopsy  and  microscopic  records;  (6)  153  lung  sections  given  me 
by  Dr.  Delafield,  obtained  by  him  at  autopsy,  all  showing  some 
lesion.  In  only  a  few  of  these,  however,  are  clinical  and  pathologic 
records  available. 

Before  analyzing  the  observations  on  this  material  it  is  neces- 
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sary  to  define  Avhat  an  intra-alveolar  connective-tissue  plug  is  and 
to  discuss  briefly  some  general  characters  of  pneumonic  exudates. 
A  t>T3ical  connective-tissue  plug  of  fairly  recent  origin,  perhaps  two 
or  three  weeks  old,  is  composed  of  a  dense,  refractive  substance  taking 
a  strong  eosin  stain.  It  is  of  a  finely  granular  structure  and  may  also 
show  a  distinct  fibrin  reticulum,  either  compact  or,  in  places,  more 
open  (Fig.  1).  The  plug  does  not  fill  the  alveolus  in  which  it  lies 
but  regularly  leaves  a  residual  space  which  may  be  empty,  or  may 


Fig.  1. — Organizing  pneumonia,  death  on  the  twentieth  day.  Typical  organizing 
fibrin  plug  adherent  to  the  alveolar  wall  at  .4,  but  leaving  a  residual  space  elsewhere. 
Elongated  fibroblast  nuclei  may  be  seen  in  the  plug.      X  263. 


contain  polynuclear,  mononuclear,  blood  or  epithelial  cells.  Some 
flattened  epithelial  cells  are  often  applied  to  the  plug  surface  and 
have  a  spindle  form  when  seen  on  edge.  In  sections  a  plug  may 
appear  to  lie  free  in  the  alveolus,  or  it  may  be  connected  in  part 
to  the  alveolar  wall,  either  through  broad  areas  of  contact  or  by 
slender  strands  or  bridges  of  fibrin  or  of  cells.  Tenuous  strands 
may  also  extend  through  mural  pores  and  so  connect  the  plug  to 
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plugs  in  neighboring  spaces  (Fig.  2).  The  dense  plug  substance 
often  looks  incompletely  separated  into  rounded  masses  by  partial 
fissures.  In  the  plug  are  regularly  included  nuclei,  some  pol^Tiu- 
clear  and  often  pyknotic  and  deformed;  others  large,  vesicular  and 
rounded;  and  finally  oval  or  distinctly  elongated  vesicular  nuclei 
which  can  be  seen  in  all  stages  of  elongation  until  they  appear  as 
fibroblast  nuclei  with  their  cell  bodies  and  associated  fibrils  sharply 


Fio.   2. — Organizing  pneumonia.     Slender  fibrin  strand  connecting  adjacent  plugs 
through  a  Cohn  pore.      X  213. 

distinct  (Fig.  1).  When  simply  oblong  without  defined  cell  body 
these  early  fibroblasts  do  not  resemble  the  epithelial  cells  applied 
to  the  plug  surface,  l)ut  when  the  long  cell  bodies  appear,  and 
before  the  characteristic  fibrillar  ground  substance  is  deposited,  I 
know  of  no  way  of  distinguishing  the  early  fibroblasts  which  lie 
near  and  parallel  to  the  surface,  from  the  epithelial  cells  lying  against 
the  plug,  as  above  described  (Fig.  .3).  It  is  evident  that  in  this 
difliculty  lies  the  origin  of  the  belief  of  some  observers,  above 
referred  to,  that  opitheliuni  may  be  metamorj^hosod  into  coimec- 
tive  tissue.     Fibroblasts  deep  in  the  plug  substance,  however,  and 
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penetrating  it  in  different  directions,  may,  I  believe,  be  safely 
identified  as  such. 

I  have  gained  the  impression  that  pyknotic  and  deformed  nuclei 
are  more  numerous  in  early  plugs,  twelve  days  or  so  old,  than  in  late 
ones,  three  or  four  weeks  old,  and  that  some  of  the  cells  in  the 
plugs,  especially  the  polynuclears,  are  destroyed  and  disappear,  while 
some  of  the  mononuclears  go  on  to  develop  into  fibroblasts  (Fig.  4) . 


1^.P^^^*^J^ 


c^ 


K 


V  ""^^^^Jk^ 
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Fig.  3. — Organizing  pneumonia  death  on  the  twentieth  day.  Spindle-shaped 
cells  along  the  plug  edges,  some  separate  and  some  adherent;  impossible  to  say  which 
are  epithelium  and  which  fibroblasts.      X  213. 


Bloodvessels  budding  from  mural  capillaries  unquestionably 
penetrate  these  plugs,  but  I  am  convinced  that  they  do  not  pene- 
trate them  all  or  even  a  majority  of  them  in  the  early  stages,  that 
is,  not  until  after  four  or  five  weeks. 

When  occurring  in  any  number,  the  dark  red  anastomosing 
plugs  with  elongated  nuclei  and  fibroblasts  are  strikingly  evident 
at  the  first  low-power  glance  (Fig.  5),  but  in  order  to  determine 
whether  there  is  definite  evidence  that  the  exudate  in  a  particular 
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alveolus  promises  to  organize  and  so  shall  be  considered  an  early 
connective-tissue  plug,  certain  criteria  must  be  set  up.  It  is  evi- 
dent that  the  amount  of  retraction  and  of  condensation  of  the 
fibrin  is  not  a  significant  feature  and  will  be  the  less  developed  the 
earlier  the  stage  of  the  process.  It  is  also  evident  that  the  same 
will  be  true  of  the  ingrowing  capillaries. 


'::s^<-' 


ASSXSit^^J^ 


FlO.  4. — I'lioiiinonia  pcf-niidary  to  l)rniirlio('sf)iiliafifal  listula.      J  ilirin  plug  with 
some  elongated  nuclei  and  many  pyknotic  polynuclear  nuclei.      X  213. 


?Aery  alveolus  which  contains  reticulated  fibrin  or  a  dense 
granular  mass  of  exudate  with  a  strong  affinity  for  eosin  and  elon- 
gated vesicular  nuclei  in  tlic  fibrin  mass,  exclusive  of  those  which 
may  be  confused  with  epithelium  as  above  described,  promises 
organization  of  its  exudate,  and  has  been  considered  to  contain  an 
early  connective-tissue  plug  in  the  present  study. 

In  order  to  justify  this  statement  it  is  necessary  to  consider 
certain  components  of  pneumonic  exudates. 

Fibrin  varies  greatly  in  quantity.    Only  rarely  does  it  occupy  as 
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much  or  more  space  than  the  cellular  elements  as  a  whole.  It  may 
be  totally  absent,  so  far  as  this  can  be  established,  through  the 
absence  of  any  demonstrable  strands,  fibrillje  or  reticulum  in  the 
spaces.  It  not  infrequently  is  very  unevenly  distributed,  occurring 
in  large  and  even  overwhelming  quantity  in  a  few  spaces  and  scarcely 
recognizable  in  most  of  the  rest.     ^Moreover,  it  is  frequently  asym- 


Fia.  5. — Organizing  pneumonia,  death  on  the  twentieth  day.     Typical  organizing 
intra-alveolar  plugs  with  some  thickening  of  the  alveolar  walls.      X  63. 


metrically  deposited  in  individual  spaces,  forming  a  dense  reticulum 
on  one  side  and  framing  out  to  fine  isolated  fibrils  in  the  opposite 
portion  (Fig.  4).  Such  as\Tnmetrical  concentrations  apparently 
often  form  the  basis  of  connective-tissue  plugs.  In  many  sections 
I  have  observed  such  concentrations  along  the  pleural  boundaries, 
the  fibrin  being  regularly  denser  on  the  side  next  the  supporting 
tissue  (Fig.  6).  The  same  observation  has  been  made  by  ('ornil.*^ 
I  can  suggest  no  reason  unless  these  portions  of  the  alveoli  move 
less  with  respiration,  and  so  the  fibrin  is  less  stretched  and  less 
insufflated  by  the  tidal  air  during  its  deposition.     The  subsequent 
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formation  of  plugs  in  such  regions,  to  the  exclusion  of  others,  per- 
haps explains  the  view  advanced  by  some  observers  that  the  con- 
nective tissue  of  the  plugs  is  derived  from  pleural  and  trabecular 
connective  tissue.  At  any  rate  the  fibrin  is  usually  unequally 
distributed,  a  lot  in  some  spaces,  very  little  in  others  and  often 
asymmetrically  deposited  in  individual  spaces,  so  that  a  partial 
absorption  of  the  exudate  would  result  in  leaving  fibrin  plugs  only 
partly  filling  the  spaces,  a  probable  factor  in  plug-production  as 


Fiii.  (').  —  Lohar  piii'umoiiia,  death  on  the  eighth  day.  Fihrin  concentrated  in 
alveoli  along  a  large  vessel  and  mostly  on  the  side  of  the  spaces  next  the  vessel  sheath. 
X  40. 


well  as  subsequent  shrinkage  and  condensation.  It  is  not  at  all 
unusual  to  see  sections,  especially  of  pneumonias  dying  within 
two  weeks  of  their  onset,  Avith  a  large  number  of  tx'pical  dense 
red  staining  fibrin  plugs  which  show  no  elongated  nuclei  (Fig.  7). 
Whether  these  represent  tlie  earliest  stage  of  connective-tissue  plug 
formation,  and  whether  fibroblasts  would  subsequently  have 
appeared  in  them  had  life  been  prolonged,  as  Delafield^  thought,  I 
have  no  way  of  knowing.  At  any  rate  they  are  excluded  by  the 
al)()ve  definition  from  the  plugs  with  indications  of  organization. 
Tliere  is  no  obvious  reason  why  they  cannot  be  absorbed  as  well 
as  any  other  fibrin  exudate. 
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Serum  is  coagulated  in  various  forms  by  hardening  agents  and 
appears  in  lung  sections  as  fine  granular  matter,  as  a  foam  work 
or  as  a  homogeneous  coagulum  enclosing  cells  and  some  round 
lacunse,  presumably  air  bubbles.  AVhen  in  the  latter  form  it  may 
stain  very  faintly  or  very  strongly  with  eosin,  apparently  depend- 
ing on  how  much  blood  pigment  it  held  in  solution  when  coagulated. 
Kline,"  as  a  result  of  experiments  on  dogs,  inclines  to  the  belief 
that  serum  is  an  essential  factor  in  the  production  of  organizing 


Fig.  7. — Lobar  pneumonia.     Fibrin  plug  without  fibroblast  nuclei.      X  213. 


pneumonia;  but  I  have  never  seen  long  vesicular  nuclei  or  fibro- 
blasts in  even  the  deepest  staining  serum  coagula  in  lobar  pneu- 
monia, and  almost  never  in  sections  of  other  lesions.  One  most 
striking  alveolus  from  an  organizing  pneumonia  contained  a  homo- 
geneous serum  coagulum,  in  the  central  part  of  which  was  included 
a  distinct  wisp  of  fibrin  fibrilhie.  In  the  serum  were  several  cells 
with  round  vesicular  nuclei  but  none  elongated,  while  those  in  the 
fibrin  were  definitely  elongated  and  of  the  early  fibroblast  type 
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(Fig.  8).  I  can  see  no  reason  for  believing  that  exuded  serum 
favors  the  development  of  fibroblasts  as  exuded  fibrin  does. 

The  relations  of  the  exuded  cells  to  the  connective-tissue  plugs 
are  various.  Red  blood  cells  are  often  included  in  the  plugs,  but 
in  no  section  did  fibroblasts  appear  in  alveoli  filled  with  blood  alone 
even  when  it  had  probably  been  there  for  some  time. 

Polynuclears  are,  of  course,  entangled  in  the  reticular  fibrin  or 
included  in  the  dense  plugs,  often  in  large  numbers;  but  they  seem 


Fig.  8. — Organizing  pnoumoiiia,  cKatli  <>ii  iIm  iliirtocntli  (\i\\ .  Large  alvoolus 
filled  with  coagulated  scrum,  with  a  niasd  of  libriu  iu  the  center.  The  nuclei  in  tlio 
serum  arc  round;  some  of  those  in  the  fibrin  arc  distinctly  elongated.      X  213. 

to  exert  no  influence  on  organization.  In  fact,  as  above  mentioned, 
they  undergo  degeneration  with  pyknosis  of  their  nuclei  (Fig.  4), 
mostly  before  the  end  of  the  second  week  from  the  onset  in  lobar 
l)ncumonia,  so  that  after  that  time  few  are  seen  in  the  plugs. 

The  cpitliclium  is  often  seen  applied  to  the  plug  surface,  as  above 
mentioned  (Fig.  'A),  whether  as  a  result  of  simple  destiuamation  from 
the  space  wall  or  by  a  true  investing  proliferation,  as  has  been 
thought  bv  some  oi)s(M-vers.  it  is  difhcult  to  be  sure.     The  difficulty 
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of  distinguishing  such  cells  from  fibroblasts  has  already  been 
explained.  Sometimes  definite  dense  retracted  plugs  with  topical 
long  vesicular  nuclei  occur  where  no  reticulated  fibrin  can  be 
demonstrated  in  any  of  the  alveoli  in  the  section,  but  where  there 
is  much  desquamated  epithelium,  and  all  stages  can  be  traced 
from  loose,  discrete,  desquamated  epithelial  cells  in  some  alveoli 
to  their  conglomeration  into  dense  plugs  in  others,  in  some  of 
which  elongated  nuclei  occur   (Fig.  9).     Thus  the  formation  of 
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Fig.  9. — Secondary  bronchopneumonia  in  an  adult.  Much  opitheliuni  in  the 
alveoli,  in  one  case  concentrating  to  form  a  plug.  Fully  formed  plugs  with  elongated 
nuclei  and  traces  of  their  epithelial  composition  still  distinguishable  occur  in  the 
same  section.      X  213. 


organizing  plugs  out  of  epithelium  instead  of  fibrin  apparently 
occurs,  though  rarely.  Of  course,  some  fibrin-binding  substance 
may  be  present  in  such  cases  without  presenting  the  usual  reticulated 
appearance. 

As  already  stated  the  fibroblasts  are  derived  from  cells  with  a 
single  rather  large   vesicular   nucleus.     Much   has   been   written 
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about  such  cells  in  inflammatory  processes,  and  I  have  no  new 
light  to  throw  on  their  origin.  They  presumably  belong  to  the 
mesenchyme  group,  and  I  believe  they  exist  in  the  intra-alveolar 
exudate  from  the  start  rather  than  that  they  represent  a  secondary 
migration  induced  by  a  new  stimulus,  because  they  lie  deep  in  the 
dense  fibrin  plugs  when  they  first  take  on  the  oblong  shape.  Mono- 
nuclear cells  occur  in  most  intra-alveolar  exudates— some  have  no 
visible  cell  body  and  a  small  dense  nucleus,  the  lymphocyte  or 
round-cell  type;  some  have  a  larger  vesicular  nucleus  and  an  appre- 
ciable cell  body,  the  endothelial  type,  and  may  be  hard  to  distin- 
guish from  pulmonary  epithelium.  How  many  kinds  of  cells  the 
mononuclears  represent,  from  how  many  sources  of  origin,  whether 
they  arrive  through  the  blood  or  lymph  channels,  what  their 
various  functions  and  destinies  may  be,  is  still  somewhat  uncertain. 
That  one  group  of  them  may  become  fibroblasts,  however,  is  gen- 
erally accepted.  The  only  new  ideas  I  have  to  oft'er  about  them 
in  organizing  pneumonias  is  that  they  exist  in  the  exudate  from 
the  start  (a  suggestion  made  long  ago  by  Marchand^^),  that  the 
presence  of  fibrin  in  some  way  favors  their  change  into  fibroblasts 
and  that  this  change  is  not  dependent  on  the  ingrowth  of  buds 
from  mural  capillaries  because  fibroblasts  regularly  begin  to  develop 
before  any  vessels  appear  and  may  often  attain  full  development 
where  no  vessels  can  be  demonstrated.  If  the  fibroblasts  were 
derived  from  the  mural  connective  tissue  by  ingrowth,  as  the 
vessels  are  from  the  mural  capillaries,  it  should  be  easy  in  early 
stages  to  see  spots  in  the  plugs  from  which  the  connective  tissue 
radiated,  an  appearance  I  have  not  seen,  instead  of  a  simultaneous 
change  in  shape  of  nuclei  scattered  all  through  the  plug,  which  is 
the  usual  appearance. 

Just  as  fibrin  plugs  may  be  present  in  many  spaces  without  the 
presence  of  any  elongated  vesicular  nuclei,  so  cells  with  such  nuclei 
and  even  definite  fibroblasts  may  occur  in  the  alveoli,  without 
any  fibrin  and  without  any  plug  formation;  but  I  have  not  met  this 
condition  in  lobar  pneumonia  or  secondary  patchy  pneumonia, 
though  in  tuberculous  lungs  it  is  not  very  rare  (Fig.  10). 

The  new  bloodvessels,  about  which  so  much  has  been  written 
and  the  manner  of  whose  ingrowth  has  been  demonstrated  beyond 
question  in  serial  sections  by  MacCallum^"  and  others,  have  not 
proved  as  universal  as  I  expected.  In  fact,  not  only  liave  tiiey 
been  absent  from  entire  sections  showing  early  plugs  with  definite 
early  fibroblasts,  but  quite  difficult  to  find  in  some  lesions  of  long 
standing,  notably  in  a  case  of  four  and  a  half  months'  duration. 

Conservatism  must  be  exercised  in  interpreting  vessels  as  newly 
formed  and  ]);ithol<)gic,  for  the  vessels  in  the  normal  partitions 
which  partially  separate  the  alveoli  springing  from  the  same 
infundii)ulum  often  appear  to  penetrate  or  jut  into  the  plugs 
just  as  they  do  in  any  exudate  that  occupies  the  alveoli  (Fig.  5). 
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On  the  other  hand,  small  thin-walled  single  vessels  cut  in  cross- 
section,  or  short  and  isolated  oblique  slices  lying  in  the  central  por- 
tion of  the  plugs,  are  definitely  newly  formed  and  inflammatory 
(Fig.  11).  This  opinion  that  new-formed  vessels  in  the  plugs  are 
not  essential  and,  in  many  cases,  not  even  a  frequent  feature  of 
the  lesion  under  discussion,  is  based  not  only  on  the  study  of  ordi- 
nary hematoxylin-eosin  preparations  but  also  from  the  careful 
examination  of  a  number  of  sections  of  organizing  pneumonias 
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Fig.  10. — Subacute  phthisis.     Fibroblasts  growing  in  an  alveolus  with  no  fibrin 
and  no  condensation  of  the  cellular  exudate  into  a  plug.      X  213. 

among  the  slides  received  from  Dr.  Delafield,  in  which  he  injected 
the  pulmonary  vessels  with  a  gelatin  Prussian-blue  mass,  in  which 
the  capillary  ramifications  may  be  accurately  traced. 

Connective-tissue  plugs,  as  above  defined,  are  by  no  means  rare 
in  the  material  studied.  They  appear  in  129  out  of  my  G03  sections 
and  in  48  out  of  the  153  made  by  Dr.  Delafield,  that  is,  in  23.4  per 
cent,  or  over  one-fifth  of  all  sections  examined. 

The  term  organizing  pneumonia  has  been  applied  to  cases  in  which 
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the  organizing  intra-alveolar  plugs  are  numerous,  the  lesion  of  lobar 
distribution  and  not  tuberculous  in  origin,  especially  if  the  patient 
first  falls  sick  as  a  lobar  pneumonia.  Nine  of  my  cases  fall  in  this 
group,  and  it  is  from  them  that  the  sections  diagnosed  as  organizing 
pneumonia  were  taken.  A  study  of  the  records  of  these  cases 
does  not  support  the  view  of  some  observers  that  old  age  and 
debility  are  important  etiologic  factors.  Thus  the  average  age 
is  forty  years,  the  youngest  twenty,  the  oldest  seventy-two,  and 


Fia.  11. — Pneumonia  secondary  to  bronchoesophageal  fistula.     Xew-formed  vessels 
in  an  organizing  fibrin  plug.      X  213. 

only  1,  the  last  mentioned,  over  sixty.  The  nutrition  and  previous 
general  health,  as  far  as  it  can  be  determined  from  the  records,  was 
fair  or  good  in  all  but  2.  Excessive  use  of  alcohol  is  only  reported 
in  1  case.  Seven  out  of  i)  of  my  series  were  males.  The  onset  was 
sudden  and  identical  with  that  of  ordinary  lobar  pneumonia  in  (>, 
but  of  a  more  gradual  character  in  3,  the  most  indefinite  being  in 
the  old  man  of  scvcMity-four  years,  who  was,  however,  feeble- 
minded aM«l  uiiai)Ie  to  give  a  reliable  account  of  himself,  and  of 
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the  other  2,  one  in  a  man,  very  sick,  who  was  taken  ill  three  months 
before  admission,  where  recollection  of  the  type  of  onset  could  Avell 
have  been  confused. 

There  is  nothing  significant  about  the  location  of  the  consolida- 
tion, as  is  evident  from  the  following  table: 
Entire  right  lung,  3. 
Entire  left  lung,  2. 
Entire  left  and  part  of  right  lung,  1 . 
Right  upper  and  middle  lobes,  1. 
Both  lower  lobe,  1. 
Right  upper  lobe,  1. 
Left  lower  lobe,  1. 

In  6  cases  there  were  fibrous  pleural  adhesions;  in  2  cases  a  fibrin 
exudate.  The  duration  varied  from  eight  to  one  hundred  and 
thirty-five  days.  The  average  from  8  cases  being  forty  days. 
Other  lesions  of  lung  and  pleura  were  frequently  present.  Abscesses 
or  cavities  or  both  occurring  in  5  cases  and  a  double  empyema  in  a 
sixth  one.  The  microorganism  was  only  determined  in  2  cases: 
1  a  pneumococcus  type  I  and  the  other  a  pneumococcus  type  II. 

The  intra-alveolar  plugs  themselves  present  different  stages  in 
the  process  already  described  in  detail.  As  has  been  above  indi- 
cated new  vessels  in  them  are  not  frequent,  being  notably  hard  to 
find  in  the  case  of  a  hundred  and  thirty-five  days'  duration,  and 
only  found  in  3  others  of  the  series,  1  of  uncertain  duration  and  the 
other  2  of  thirteen  and  thirty-five  days  respectively. 

This  series  of  9  organizing  pneumonias  is  very  similar  in  general 
to  other  series  that  have  been  reported,  though  the  case  of  eight 
days'  duration  is  a  very  early  one.  Cavities,  abscesses  and  pleural 
adhesions  have  been  many  times  observed  as  concomitant  lesions. 
I  have  given  this  recapitulation  of  my  cases  not  to  illustrate  any 
new  features,  but  rather  to  show  that  my  observations  are  based 
on  true  cases  of  organizing  pneumonia  similar  to  those  reported 
by  other  observers. 

It  is  evident  not  only  from  my  small  series  but  from  the  literature 
that  organizing  lobar  pneumonia  is  not  a  rare  lesion  at  autopsy. 
On  the  other  hand  a  healed  lesion  corresponding  to  it,  that  is  a 
lobe  extensively  changed  into  connective  tissue,  is  a  decided  rarity. 
Such  cases  when  found  may  be  impossible  to  distinguish  from 
cases  which  have  started  as  bronchopneumonias  or  from  cases 
primarily  pleurogenic.  I  have  seen  but  one  such  case  in  an  adult 
with  extensive  fibrosis  of  the  lung  tissue  and  multiple  large  bronchi- 
ectasis involving  the  right  upper  and  middle  and  the  left  lower 
lobes  in  a  woman,  aged  forty-eight  years,  without  any  history  of 
previous  lung  trouble. 

The  deduction  from  all  this  is  that  organizing  lobar  pneumonia, 
once  fully  established,  proves  fatal  in  the  vast  majority  of  cases. 

Organization  of  the  intra-alveolar  exudate,  however,  is  not  at 
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all  confined  to  sections  from  cases  in  which  the  lesion  is  pronounced 
enough  to  be  called  organizing  pneumonia,  as  shown  by  the  follow- 
ing list  of  the  anatomic  diagnoses  of  the  sections  in  my  own  series 
which  show  organizing  plugs: 

Organizing  pneumonia 31 

Lobar  pneumonia 38 

Bronchopneumonia 5 

Secondary  or  patchy  pneumonia 5 

Tuberculosis  pneumonia  (all  forms) 27 

Interstitial  pneumonia 6 

Infarcts 5 

Lymphatic  leukemia 3 

Congestion  and  edema 3 

Pneumonia  secondary  to  bronchoesophageal  fistula        ....  1 

Chronic  congestion  with  heart  disease 1 

Cancer 2 

Compressed  lung  beneath  empyema 1 

The  incidence  of  organizing  plugs  in  the  ordinary  forms  of  con- 
solidation is  sho^vTi  in  the  following  table,  again  from  my  own 
series : 


Total  number  of 

iections  exhibiting 

this  lesion. 

Number  of  sections 

of  this  lesion  which. 

show  organizing  plugs 

Sections  of  this 

lesion  showing 

organizing  plugs. 

Per  cent. 

.      .   101 

38 

37.6 

.      .     55 

5 

9.9 

lonia     59 

5 

8.4 

Lobar  pneumonia 
Bronchopneumonia  . 
Secondary  or  patchy  pneimionia 
Tuberculous     pneumonia      (all 

forms) 87  27  31.3 

Organizing  plugs  are  most  frequent  in  lobar  pneumonia,  and 
here  also  the  fibrin  plugs  without  early  fibroblasts  are  most  often 
seen.  Of  16  sections  in  which  fibrin  plugs  without  fibroblasts 
occur,  9  are  in  sections  of  lobar  pneumonia.  In  lobar  pneumonia 
dense  fibrin,  one  of  the  components  of  organizing  plugs,  is  present 
in  some  alveoli  in  nearly  half  the  sections,  and  in  many  such  speci- 
mens some  elongated  cells  appear  in  the  fibrin.  There  is  thus  more 
or  less  incipient  organization  of  the  exudate  in  over  one-third 
of  all  lobar  specimens  examined,  but  the  lesion  does  not  reach 
sufficient  development  or  extent  to  warrant  calling  it  organizing 
pneumonia.  In  other  words  the  sections  of  lobar  pneumonia  and 
of  organizing  pneumonia,  taken  together,  apparently  represent  a 
series  exhibiting  various  degrees  of  organization  from  none  up  to 
the  extensive  examples,  and  the  line  of  definition  between  lobar 
pneumonia  and  organizing  pneumonia  becomes  an  arbitrary  one. 
Numerically  stated,  of  1.S4  sections  of  lobar  consolidation  54  show 
no  tendency  to  organization,  though  fibrin  and  nionoiuiclear  cells 
regularly  occur  in  the  (>xu(lato;  i)  show  distinct  dense  fibrin  plugs 
but  no  elongated  nuclei;  oS  show  organizing  plugs  but  not  in  suffi- 
cient numbers  to  be  called  organizing  pneumonia;  while  33  must 
be  considered  frank  organizing  pneumonia. 

The  proportionate  figures  hold   also  in  general   for  the  cases 
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from  which  these  sections  were  taken:  of  4S  cases  of  lobar  pneu- 
monia, 24  showing  no  organization,  15  showing  minor  amounts  of 
organization  and  9  being  chissed  as  organizing  pneumonia. 

On  this  basis  I  beUeve  that  organizing  pneumonia,  or  the  "lobar 
pneumonia  with  connecti^'e  tissue"  of  Delafield,  is  not  a  separate 
lesion  or  disease  but  rather  a  variety  of  lobar  pneumonia,  the 
extreme  expression  of  a  tendency  that  exists  in  many  cases  of 
lobar  pneumonia. 


i-        t 
-J 


Fig.  12. — Persistent  oronchopneumonia  in  an  adult.     Many  organizing  plugs  in 
alveoli  near  an  inflamed  bronchus.      X  35. 


In  bronchopneumonia  organization  of  the  exudate  in  the  bron- 
chial wall  is,  of  course,  very  frequent,  but  the  formation  of  the 
connective-tissue  plugs  here  under  discussion  is  comparatively 
uncommon— 5  times  in  55  sections  in  my  series.  Age  may  be  a 
factor,  though  typical  plugs  are  present  in  sections  from  an  infant 
under  one  year.  In  the  Delafield  sections  there  are  several  from 
persistent  bronchopneumonias  in  adults  in  which  organizing  fibrin 
plugs  form  a  prominent  feature  of  the  lesion  (Fig.  12). 
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In  the  secondary  patchy  consohdations  which  occur  as  terminal 
lesions  in  many  conditions,  especially  in  adults,  intra-alveolar 
organization  is  again  comparatively  uncommon,  5  sections  out  of 
59  in  my  series.  In  these  cases  there  is  in  general  more  serum  and 
red  cells  and  less  fibrin,  but  how  much  this  composition  of  the 
exudate  has  to  do  with  a  relatively  smaller  number  of  plugs,  I  do  not 
know. 


Fig.  13. — Tuberculous  pnoumnnia.     ( irganizing  plutrs  in  many  spaces.      X  3."). 


In  tuberculous  inHaiinnations  of  the  lung,  on  the  other  hand,  a 
large  proportion  of  the  specimens,  27  out  of  87,  show  organizing 
fibrin  plugs,  and  in  some  cases  of  phthisis  the  lesion  seems  to  be 
based  on  the  development  of  connective-tissue  plugs  in  nearh- 
every  alveolus,  necrosis  of  this  exudate  subsequently  occurring 
over  areas  of  varying  extent  (Fig.  K^).  Here  mononuclear  cells 
are  often  predominant  in  the  exudate,  and  instances  in  which  they 
are  changing  into  fibroblasts  in  spaces  in  which  no  fibrin  and  no 
j)lug  substance  are  i)re.sent  are  not  very  unusual.  In  lobar  pneu- 
monia the  dense  fibrin  ])lugs  are  conunon  and  the  fibroblasts  com- 
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paratively  rare;  in  tuberculous  pneumonia,  on  the  contrary,  I  have 
found  the  fibrobhists  numerous,  even  developing  when  there  is  no 
fibrin,  and  when  fibrin  is  exuded,  fibroblast  nuclei  readily  develop 
in  it. 

Organization  of  the  pneumonic  exudate  has  generally  been 
regarded  as  beginning  about  the  fourteenth  day  after  the  onset  of 
the  symptoms,  perhaps  because  it  was  thought  that  the  new  con- 


J"iG.  14. — Lobar  pneumonia,  death  on  the  fifth  day.     Fibrin  plug  with  elongated 

niiflpi.      V  2fi.'i. 


nuclei.      X  263 

nective  tissue  was  derived  from  the  alveolar  wall  along  Avith  the 
budding  capillaries  which  are  first  demonstrable  at  about  this 
date.  Cornil,*^  however,  describes  elongated  fibrogenic  nuclei  on 
the  seventh  day  in  human  pneumonia,  and  on  the  sixth  day  in 
experimental  pneumonia  in  dogs.  My  belief  that  the  fibroblasts 
develop  from  cells  contained  in  the  original  exudate,  especially 
in  the  presence  of  fibrin,  but  antecedent  to  and  quite  independent 
of  the  vascularization  of  the  plugs,  is  confirmed  by  finding  elongated 
vesicular  nuclei  in  fibrin  plugs  in  2  cases  of  lobar  pneumonia  dying 


546  FLOYD:   ORGANIZATION   OF  PNEUMONIC   EXUDATES 

on  the  fifth  day  (Fig.  14)  and  in  .2  other  cases  dying  on  the  sixth 
day,  and  also  1  case,  classed  as  organizing  pneumonia,  dying  on  the 
eighth  day. 

There  is  an  obvious  objection  to  the  ideas  here  presented,  namely, 
the  fact  that,  clinically,  cases  of  organizing  pneumonia  are  decidedly 
unusual  while  complete  resolution  occurs  in  the  vast  majority  of  the 
lobar  pneumonias  that  recover.  Moreover,  in  those  of  my  cases 
which  died,  where  the  duration  of  the  disease  was  known,  the  aver- 
age day  of  death  in  those  with  no  organization  or  with  plugs  in  which 
the  nuclei  are  not  typically  elongated,  was  the  eighth  day,  while  in 
those  with  organizing  plugs  it  was  the  ninth  day— not  a  significant 
difference.  There  is  no  evidence,  however,  and  no  reason  to  suppose 
that  the  presence  of  oblong  or  oval  nuclei  in  a  plug  of  intra-alveolar 
fibrin  interferes  in  any  way  with  its  complete  solution,  or  that  the 
condition  which  exists  in  a  lobar  pneumonia  when  it  contains  many 
such  plugs  is  any  more  resistant  to  resolution  up  until  about  the 
fourteenth  day  than  the  cases  with  no  indications  of  organization. 
After  the  cells  have  fairly  become  fibroblasts,  on  the  other  hand, 
and  especially  after  the  deposition  of  fibrillar  ground  substance, 
usually  somewhere  between  the  fourteenth  day  and  the  twenty-first 
day,  resolution  must  become  progressively  more  difficult  in  that 
part  of  the  consolidation  where  such  organization  is  proceeding. 

Another  objection  to  the  theory  here  presented  is  that  organiza- 
tion of  a  few  intra-alveolar  plugs  would  seem  not  unlikely  in  many 
cases  of  lobar  pneumonia,  for  there  are  numerous  cases  in  which  some 
signs  and  some  roentgen-ray  shadows  persist  after  three  weeks,  to 
clear  up  gradually  but  completely  later  on,  and  in  such  lungs  there 
ought  to  be  left  some  traces  of  the  process.  It  is,  however,  well 
established,  on  the  other  hand,  that  resolution  may  be  delayed  and 
sluggish  without  any  organization  of  the  exudate  or  without  its 
development  to  the  true  fibroblast  stage,  and,  on  the  other  hand,  a 
few  scattered  alveoli  changed  into  connective  tissue  would  be  hard 
to  find  and  practically  impossible  to  identify  years  later  when  they 
would  simulate  an  interlobular  septum  or  vascular  sheath. 

On  many  points  I  can  offer  no  light :  Why  incipient  organization 
is  regularly  snuffed  out  by  resolution,  but  sometimes  goes  on  to  the 
full  development  of  a  permanent  fatal  lesion?  What  makes  the 
exudate  contract  into  plugs?  Why  fibrin  favors  the  growth  of 
fibroblasts?  What  are  the  origin,  function  and  destiny  of  the 
various  mononuclear  cells  in  pneumonic  exudates?  How  the  fibro- 
genic  cells  may  be  identified?  and  many  others. 

I  believe,  then,  that  pneumonic  exudates  organize  by  the 
metamorphosis  into  fibrol)lasts  of  cells  originally  exuded  and  that 
this  change  is  favored  by  the  presence  of  fibrin.  I  further  believe 
that  organizing  pneumonia  is  the  extreme  development  of  a  process 
which  begins  in  a  great  many  lobar  pneumonias  and  is  thus  a 
sequel  or  complication  of  lobar  pneumonia  ratiicr  than  a  separate 
pathologic  process. 
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OBSERVATIONS    ON   THE   CURABILITY    OF    GASTRIC   ULCER, 

WITH  A  REPORT  OF  FOURTEEN  CASES  OF  HEALED  LESSER 

CURVATURE  ULCERS. ^ 

By  Joseph  S.  Diamond,  M.D., 

NEW   YORK. 

Gastric  ulcer  of  the  lesser  curvature  type  when  subjected  to 
medical  treatment  affords  a  good  opportunity  for  observation  during 
the  period  of  healing  and  thereafter.  Medical  literature  is  as  yet 
meager  as  to  the  number  of  such  observations  and  the  possibilities 
of  medical  cures.  I  deem  it  therefore  worth  while  to  report  a  series 
of  14  cases  of  gastric  ulcer  of  the  lesser  curvature  type  present- 
ing a  niche  anywhere  between  the  two  incisuras,  either  overriding 
the  lesser  curvature  or  close  to  it.  All  these  have  been  subjected 
to  medical  treatment  and  have  been  observed  for  periods  ranging 
anywhere  up  to  four  and  a  half  years.  Up  to  the  present  time  all 
these  ulcers  have  remained  healed.  This  statement  is  based  not 
only  upon  the  subjective  clinical  evidence  of  the  improvement  and 
well-being  of  these  patients,  but  upon  definite  objective  data  as 
recorded  from  time  to  time  on  roentgen  plates,  where  not  only  a 
disappearance  of  the  ulcer  crater  is  noted,  but  also  a  restoration  of 

>  Head  before  the  New  York  PhysiciaDs'  Asaociation,  May,  1921. 
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the  stoinacli  wall  to  normal  outline  as  well  as  the  passing  o\er  of 
peristaltic  waves. 

I  present  these  cases  not  with  the  attempt  to  compare  the  respec- 
tive value  of  medical  and  surgical  therapy,  nor  with  the  attempt  to 
exploit  one  method  as  being  more  meritorious  in  its  results,  for  each, 
as  we  shall  see,  has  its  definite  indications.  I  wish,  however,  to 
indicate  the  t^-pe  of  gastric  ulcer  which  is  most  amenable  to  medical 
treatment  and  to  show  the  changes  that  occur  in  the  morphological 
appearance  of  the  lesion  as  well  as  the  alterations  in  the  physiological 
function  in  the  stomach  as  manifested  by  the  character  of  the  tone, 
peristalsis,  spasticity,  motility  and  secretions.  These  studies  were 
made  chiefly  by  the  aid  of  the  roentgen-rays  and  also  by  ascertaining 
from  time  to  time  the  chemistry  of  the  gastric  secretions.  All  these 
were  conducted  coincident  with  careful  observation  of  the  clinical 
picture  in  each  case. 

It  would  not  be  amiss  to  mention  briefly  at  this  point  the  dis- 
tinguishing characteristic  features  of  this  type  of  ulcer  as  compared 
with  ulcers  situated  in  other  parts  of  the  stomach.  All  peptic 
ulcers,  by  virtue  of  their  different  anatomic  locations,  produce 
profound  and  diversified  alterations  in  the  normal  physiological 
gastric  function,  and  are  accompanied  by  a  varied  train  of  s^Toptoms. 
Each  forms  a  definite  clinical  entity  that  can  be  differentiated  and 
recognized. 

Gastric  Ulcers.  Those  situated  in  the  midgastric  region  between 
the  incisura  cardiaca  and  the  incisura  angularis  and  giving  rise  to 
the  craters,  the  so-called  "  Haudeck  niche."  They  most  often  over- 
ride the  lesser  curvature,  when  they  are  spoken  of  as  saddle  ulcers, 
but  they  may  also  appear  on  the  posterior  wall  close  to  the  lesser 
curvature,  but  seldom  on  the  anterior  wall.  They  are  subdivided 
according  to  depth,  and  comprise  the  mucous,  the  penetrating  and 
the  chronic  perforating  ulcers.  They  are  characterized  by  spastic 
manifestations  of  the  greater  curvature  opposite  the  level  of  the 
ulcer,  but  most  often  the  entire  stomach  manifests  a  diffuse  gastro- 
spasm,  causing  the  antral  and  pyloric  portions  to  assume  a  cork- 
screw or  spigot-shape.  Disturbances  in  the  motility  are  not 
common.  When  present  they  are  due  to  the  associated  reflex 
pylorospasm.  They  usually  occur  at  a  later  age  in  life  than  the 
pyloric  or  duodenal  ulcers.  Vomiting  is  often  present.  The  pain 
comes  on  earlier  and  is  always  referred  to  the  left  side  of  the  abdomen 
and  backward  toward  the  left  side  of  the  spine.  Tenderness  in^•ari- 
ably  is  present  and  may  at  times  be  manifested  by  marked  rigidity, 
depending  upon  the  acuteness  of  the  stage  and  the  associated 
perigastritis.  The  tenderness  corresponds  to  the  location  of  the 
niche.  The  stomach  appears  extremely  subtonic  in  t^pe  with  a 
stretched-out,  collapsed  vertical  portion  and  a  broadened  low-lying 
flaccid  horizontal  portion. 
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Pyloric  Ulcers.  Those  situated  close  to  or  at  the  pyloric  orifice 
give  rise  to  interferences  in  gastric  motility  depending  upon 
the  various  grades  of  induration,  cicatrization  and  stenosis  of  the 
pyloric  orifice.  The  stomach  in  time  becomes  atonic,  is  very  large 
in  size  and  eventually  results  in  gastrectesia.  In  addition  to  pain, 
vomiting  is  here  a  prominent  symptom,  the  vomitus  containing 
food  particles  partaken  twenty-four  hours  or  more  before.  The 
pain  is  usually  situated  to  the  right  of  the  median  line  and  may  be 
referred  to  the  right  nipple  or  to  the  back. 

Duodenal  Ulcers  or  Post-pyloric  Ulcers.  Those  situated  beyond 
the  pyloric  vein  are  usually  in  the  first  portion  of  the  duodenum. 
These  comprise  the  majority  of  all  ulcers,  totalling  about  78  per 
cent.  They  are  divided  into  two  classes,  the  compensated  and  the 
decompensated  types.  The  first  is  characterized  by  an  increase 
in  tone,  increased  peristalsis,  rapid  motility  and  late  hyperacidity 
and  hypersecretion.  Such  stomachs  usually  empty  within  two  or 
two  and  a  half  hours.  The  pain  develops  usually  after  the  food  has 
mostly  passed  out  of  the  stomach  and  is  caused  by  intense  pyloro- 
spasm  due  to  late  hyperacid  secretions. 

The  decompensated  type  of  duodenal  ulcer  tends  to  approach 
more  the  condition  encountered  in  the  pre-pyloric  ulcer,  and  as 
time  progresses  the  differences  between  the  two  become  indis- 
tinguishable. The  pains  are  likewise  referred  to  the  right  of  the 
median  line.  Vomiting  is  seldom  present  unless  encroachment 
upon  the  pylorus  takes  place  with  a  resultant  stenosis. 

Cardiac  Ulcers.  These  ulcers  are  rare.  They  give  rise  to  painful 
deglutition  and  cardiospasm. 

Marginal  and  Jejunal  Ulcers.  These  form  a  class  by  themselves 
and  comprise  the  so-called  postoperative  peptic  ulcers. 

In  1916  Hamburger^  reported  2  cases  of  indurated  gastric 
ulcer  in  which  intensive  medical  treatment  had  been  able  to  cause  a 
disappearance  of  the  niche  and  a  return  of  the  stomach  to  its  normal 
outline  and  function  in  1  case  and  a  lessening  of  the  size  of  the 
niche  in  the  other.  In  1910^  he  recorded  an  additional  case  in  which 
after  two  weeks'  treatment  there  occurred  marked  diminution  in 
depth  and  width  of  the  lesser  curvature  pocket,  and  after  three 
months  a  complete  disappearance  took  place.  Seymour  Basch 
also  reported  in  December,  1920,  before  a  local  medical  society, 
3  cases  with  similar  findings. 

Ohnell,*  in  1920,  reported  34  similar  types  of  ulcers  treated 
medically  between  1916  and  1918.  Out  of  these,  31,  or  91  per  cent, 
revealed  a  complete  disappearance  of  tlie  niche.  In  3  cases  there 
was  a  diminution  in  size.     Besides  these,  8  other  cases  were  observed 

«  Roentgen  Studies  in  the  Healing  of  Gastric  and  Duodenal  Ulcers,  Cliicago  Med. 
Clinics,  November,  1916. 

»  Hamburger,  W.  W.:     Am.  .Iouh.  Med.  Sc,  Februarj',  1918,  p.  1204. 
«  Arch.  f.  vcrdauungskrankheiten,  1920,  27,  H.  I.,  p.  72. 
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in  the  clinic,  likewise  followed  by  a  diminution  in  the  size  of  the 
niche.  With  the  exception  of  1  case  all  of  his  patients  became 
symptom-free,  the  tenderness  over  the  niche  disappeared  in  all,  and 
wherever  there  was  disturbed  motility  it  became  considerably 
improved.  He  concluded,  however,  that  the  period  of  observation 
was  still  too  early  to  judge  the  final  result  of  a  permanent  cure. 

Buckstein,^  in  January,  1921,  reported  in  detail  1  case  in  which 
careful  medical  treatment  had  caused  a  large  niche  to  totally 
disappear. 

All  these  studies,  however,  were  conducted  either  during  treat- 
ment or  shortly  after.  INIy  own  experience  dates  back  to  October, 
1916,  when,  during  the  same  month,  there  came  under  my  observa- 
tion 2  cases  of  fairly  large  penetrating  ulcers  on  the  lesser  curva- 
ture. In  1  case  I  had  advised  surgical  intervention  in  view  of  the 
length  of  duration  of  the  disease,  the  large  size  of  the  niche  and  the 
considerable  disturbance  in  the  motility  of  the  stomach.  There 
was  intense  spasm  of  the  pylorus  and  a  large  ten-hour  food  rest. 
The  pylorus  appeared  corkscrew-shape,  suggesting  almost  the 
presence  of  malignancy.  Considerable  nutritional  disturbances 
were  also  manifest.  Operation  was  refused.  The  patient  was 
therefore  placed  under  medical  treatment  and  closely  observed. 
To  my  great  surprise  he  greatly  improved,  the  symptoms  gradually 
disappeared  and  there  was  a  noted  gain  in  weight. 

The  second  case,  with  a  shorter  history  of  illness  and  with  less 
marked  disturbances  in  motility,  was  likewise  placed  under  medical 
treatment.  About  six  months  later,  stimulated  by  the  apparent 
well-being  of  both  of  these  cases,  my  curiosity  was  aroused  as  to 
the  morphological  appearance  of  the  lesion  as  well  as  to  what  changes 
in  function  might  have  occurred.  I  therefore  submitted  both  of 
these  cases  again  to  a  careful  roentgenological  examination.  The 
niche  on  the  lesser  curvature  had  entirely  disappeared  and  there  was 
considerable  improvement  in  gastric  function.  Shortly  after  these 
observations  I  communicated  these  findings  to  several  colleagues, 
including  Dr.  I.  W.  Held,  who  later  quoted  this  personal  communica- 
tion in  his  article,  "Indications  for  SurgicalTnterferences  in  Ulcus 
Ventriculi."^  Since  then  I  have  seen  12  more  cases  in  which 
I  have  had  the  occasion  repeatedly  to  observe  and  check  up  the 
roentgenological  findings  from  time  to  time  as  well  as  the  gastric 
chemistry.  These  cases  have  shown  not  only  the  roentgenological 
disappearance  of  the  niche,  but,  with  one  exception,  have  been  free 
from  all  gastric  sjTiiptoms  for  periods  up  to  four  and  a  half  years. 

The  type  of  treatment  employed  was  not  unusual  or  extraordinary. 
In  none  of  these  was  duodenal  feeding  instituted.     In  only  3 

'  Rocntgenographic  Evidence  of  Ulcer  Healing,  Jour.  Am.  Med.  Assn.,  January  22, 
1921,  p.  2.31. 

^  Held,  I.  W. :  Indications  for  Surgical  Interferences  in  Ulcus  Ventriculi,  Surg., 
Gynec.  and  Obst.,  December,  1918. 


552  diamond:  curability  of  gastric  ulcer 

cases  was  oral  alimentation  totally  withdrawn  for  two  days.  All 
were  placed  on  a  modified  Lenhartz  diet  and  were  kept  in  bed  for 
periods  varying  from  two  to  four  weeks,  after  which  time  a  pro- 
longed abstinence  from  extractives,  red  meats,  pastries  and  spices 
was  strongly  insisted  upon.  Mental  and  physical  rest  was  strongly 
urged  after  the  period  of  active  treatment.  Medicinally,  alkalies 
and  belladonna  in  frequently  repeated  doses  were  administered. 
Liberal  doses  of  mineral  oil  were  also  used.  The  effect  obtained 
was  not  as  prompt  or  as  spectacular  as  in  duodenal  ulcers.  The 
pain  disappeared  rather  slowly  and  gradually,  until  at  the  end  of 
two  weeks  there  was  a  decided  abatement  in  the  s>Tnptoms.  The 
disappearance  of  the  niche  can  be  followed  from  week  to  week  and 
from  month  to  month.  It  usually  takes  from  six  to  eight  weeks 
for  a  niche  to  completely  disappear  under  medical  treatment.  Its 
gradual  diminution  in  depth  and  width  is  accompanied  by  a  coinci- 
dent improvement  in  the  clinical  picture.  The  pains  and  distress 
disappear,  vomiting  ceases  and  the  tenderness  disappears  as  well  as 
the  boring  pain  in  the  back.  Appetite  returns  to  normal.  There 
is  a  gain  in  weight.  Hemoglobin  improves.  Gastric  motility 
slowly  returns  to  normal.  In  those  cases  in  which  complete  mental 
relaxation  and  physical  rest  were  carried  out  longest  the  symptoms 
disappeared  completely  and  have  since  never  returned;  while  in  the 
others,  all  women  in  whom  the  constant  nervous  tension  over  the 
necessity  of  early  resumption  of  their  household  duties  was  a 
prominent  factor,  the  symptoms  abated  slowly  and  persisted  for 
a  longer  time.  After  several  months,  however,  they  completely 
disappeared.  One  woman  with  a  complicated  cardiac  disease,  who 
had  been  rather  indiscreet  in  her  dietary  restrictions,  had  two  mild 
attacks  of  gastric  distress  during  a  period  of  eighteen  months. 
Roentgen  examination  at  each  time  has  failed  to  reveal  any  recur- 
rence of  the  lesser  cur^•ature  pocket,  nor  was  there  any  alterations 
in  her  gastric  secretions.  Slight  regulations  in  her  diet  and  rest, 
which  was  insisted  upon  more  for  her  cardiac  condition,  promptly 
resulted  in  a  disappearance  of  her  symptoms.  The  secretions  had 
undergone  profound  alterations. 

Case  1,  in  which  the  greatest  disturbance  of  motility  was  present, 
accompanied  by  a  hyperacidity  of  50  free  IICI  and  SO  total  acid  and 
marked  hji^ersecretions,  developed  in  four  and  a  half  years  a  com- 
plete anacidity  and  an  associated  rapid  gastric  emptying.  The 
majority  continued  to  manifest  h^-persecretion,  but  the  acidity 
curves  became  low. 

Roentgenological ly  one  could  observe  not  only  a  disappearance 
of  the  niche,  but  the  lesser  curvature  had  returned  to  a  normal 
outline,  became  smooth  and  later  on  peristaltic  waves  were  seen  to 
pass  over  the  ulcer  area.  Hamburger  remarks  that  its  disappear- 
ance does  not  mean  a  complete  normal  restitution  of  the  stomacii 
wall,  but  probably  is  to  l)e  interpreted  as  simply  the  following  of  the 
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ulcer  crater  with  organized  tissue,  and  possibly  the  transformation 
of  a  penetrating  ulcer  into  an  indurated  ulcer  giving  rise,  as  men- 
tioned by  L.  G.  Cole,  to  an  "indurated  area."  He  further  states 
that  the  absence  of  the  normal  peristalsis  is  conclusive  evidence  that 
complete  restitution  with  absorption  of  all  connective  tissue  has  not 
occurred. 

The  observations  of  Cole  and  Hamburger  are  correct.  They 
however  have  made  these  observations  during  the  period  of  healing 
or  within  a  few  months  after.  ^Nly  own  observations,  which  were 
carried  out  several  years  after  the  initial  cure,  have  revealed  a  total 
disappearance  of  this  indurated  area  and  a  complete  restoration  of 
the  peristaltic  wave.  Only  in  one  case,  when  treatment  was  poorly 
carried  out,  is  there  evidence  after  two  years  of  an  indurated  area, 
and  in  another  one  there  is  a  suspicion  of  a  beginning  hour-glass 
contraction. 

The  following  is  a  detailed  report  of  the  individual  cases.  Out 
of  14  cases  11  were  males  and  3  females.  Their  respective  ages 
ranged  from  thirty-three  to  sixty-five  years,  being  greatest  in  this 
series  between  the  fourth  and  fifth  decades. 

Case  I  (Figs.  1  and  2).- — S.  F.,  male,  aged  fifty-six  years,  store- 
keeper, came  under  my  observation  in  191G.  About  eight  years 
ago  he  had  an  acute  attack  of  suppurative  appendicitis.  He  was 
operated  upon  and  made  a  good  recovery.  F'elt  well  until  about  six 
years  ago,  when  he  noticed  fulness  and  pressure  in  the  epigastrium 
after  meals.  Later  he  developed  a  pain,  cramplike  in  character, 
which  came  on  about  two  or  three  hours  after  each  meal,  requiring 
him  to  rest  in  a  supported  stooping  posture  for  about  one  hour, 
after  which  the  pain  would  disappear.  He  had  nausea,  pjTosis, 
was  afraid  to  eat  and  lost  about  fifteen  pounds. 

Physical  examination  revealed  a  man  of  moderate  stature,  thin, 
weighed  125  pounds,  sallow  complexion,  pinched  facies  with  an 
expression  of  pain,  heavily  coated  tongue  and  cold,  moist  extremities. 
Reflexes  normal.  Pulse  showed  a  moderate  bradycardia.  Cardiac 
sounds  normal.  Abdominal  examination  revealed  at  once  a  diffuse 
tenderness  over  the  entire  epigastrium,  with  a  point  of  tenderness 
one  inch  above  the  umbilicus  slightly  to  the  left  of  the  median  line. 
There  was  some  rigidity  present  suggesting  a  localized  inflammatory 
condition,  perigastric  in  origin.  Abdomen  otherwise  not  distended. 
No  tenderness  in  the  right  iliac  fossa. 

A  roentgenological  examination  revealed  the  stomach  to  be  more 
of  the  atonic  t^-pe,  large,  distended,  with  a  large  "magenblase" 
pushing  up  the  left  diaphragm  higher  than  the  right.  There  was 
a  large  penetrating  ulcer  of  the  lesser  curvature  about  the  size  of  a 
25-cent  piece.  The  pylorus  showed  evidences  of  intense  spasm.  It 
assumed  a  corkscrew-shape,  suggesting  malignant  inflltration.  The 
food  passed  out  in  a  narrow  stream.    A  ten-hour  examination  showed 
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a  large  crescentic  residue  with  hypersecretion.  This  retention 
persisted  for  many  hours  after.  There  was  a  moderate  amount  of 
hyperacidity:  50  free  HCl  and  70  total  acid.  Operation  was 
suggested  in  view  of  the  large  disturbance  in  motility,  the  large 
residue,  the  associated  nutritional  disturbances,  and  above  all  in 
view  of  the  possible  malignant  changes.  The  patient  refused 
operative  interference.  He  was  therefore  put  to  bed  and  medical 
treatment  instituted.  It  was  surprising  to  see  this  patient  begin 
to   improve,   his   symptoms   slowly   disappearing.     He   gradually 


FiQ.  1.— Case  I. 


returned  to  a  more  liberal  diet,  gained  in  weight  back  to  his  normal 
condition  and  did  not  consult  physicians  any  longer.  About  six 
months  later  he  was  sent  for  in  order  to  check  up  the  condition  of 
his  ulcer  as  well  as  to  ascertain  the  functional  capacity  of  the 
stomach.  The  large  penetrating  ulcer  on  the  lesser  curvature  was 
entirely  gone,  leaving  a  perfectly  smooth  lesser  curvature.  The 
pylorus  showed  less  irregularities,  but  the  six-hour  retention  was  still 
persistent,  being,  however,  much  reduced. 

An  examination  on  January  30,  11)21,  revealed  the  stomach  to 
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have  returned  to  a  normal  size  and  normal  tone.  The  peristalsis 
was  active  and  passed  over  uninterrupted  on  the  lesser  curvature. 
The  emptying  time  was  reduced  to  four  and  a  half  hours,  while 
previously  a  ten-hour  examination  revealed  a  retention  of  over  half 
the  meal.  The  secretions  changed  from  a  hyperacidity  to  an 
anacidity.  The  patient  continues  to  feel  well  and  is  free  from  all 
gastric  s\inptoms. 


,-,.  1. 


Case  II  (Figs.  3  and  4). — A.  M.,  male,  aged  fifty-one  years, 
trunkmaker,  married,  was  referred  by  Dr.  D.  Barasch  in  October, 
1916.  Family  history  negative;  habits  moderate;  does  not  use 
liquors;  smokes  moderately;  denies  venereal  diseases.  Present 
history  dates  back  five  and  a  half  years,  when  he  noticed  pain  in  the 
epigastrium  while  at  work.  Later  the  pain  increased  in  severity. 
He  would  experience  fulness,  p\Tosis,  nausea  and  distention  about 
one-half  to  one  hour  after  meals,  the  distress  developing  into  a 
cramplike  pain,  often  requiring  gastric  lavage.  After  a  short  rest 
his  condition  improved  for  a  while.  Since  the  past  month,  however, 
the  symptoms  have  returned  in  greater  severity:  Pain  almost 
continuously;  hunger  pain,  somewhat  relieved  by  food,  coming  on 
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one  or  two  hours  after  meals.  Is  awakened  between  3  and  5  a.m. 
with  pain,  burning,  and  sour  regurgitations.  Has  to  induce  vomit- 
ing.   Lost  fifteen  pounds. 

A  chemical  examination  of  the  stomach  contents  one  hour  after 
an  Ewald  test  meal  revealed  a  moderate  amount  of  hj-persecretion, 
56  free  HCl  and  84  total  acid,  and  a  positive  test  for  blood. 

The  roentgen  examination  at  once  revealed  a  stomach  with  a 
markedly  exaggerated  peristalsis,  which  came  on  in  intermittent 
spasmodic  seizures,  causing  violent  antral  contractions  for  several 
cycles.     A  penetrating  ulcer  the  size  of  a  5-cent  piece  was  seen  in 


Fig.  3.— Case  II. 


the  pars  media.  The  point  of  tenderness  corresponded  exactly 
under  the  fiuoroscopc  to  the  crater  on  the  lesser  curvature.  There 
was  a  marketl  duodenal  irritation  and  very  rapid  evacuticni.  There 
was  no  retention  beyond  six  hours.  Siiflice  it  to  say  this  patient 
responded  at  once  to  treatment;  all  his  symptoms  abated  and  after 
four  weeks  he  was  free  from  all  symptoms.  lie  returned  to  work 
after  a  short  while.  About  six  months  after  the  initial  examination 
the  patient  was  sent  for  and  reexaniined.  He  felt  well  and  was  al^le 
to  eat  more  liberally,  with  but  slight  restrictions.  \\c  has  gained 
in  weight  and  has  no  tentlerness  in  the  epigastrium. 
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A  roentgen-ray  examination  shoAved  a  complete  absence  of  the 
ulcer  on  the  lesser  curvature.  The  peristalsis  was  much  less  intense, 
approaching  more  to  normal. 

Several  subsequent  examinations,  the  last  one  in  January,  1921, 
showed  a  normal  condition  of  the  lesser  curvature,  and  peristaltic 
waves  Were  seen  to  pass  over  the  entire  lesser  curvature.  The 
aciditv  was  reduced  to  24  free  HCl  and  36  total  acid. 


Fig.  4.^Case  II. 


Case  III  (Figs.  5  and  6). — R.  I.,  male,  aged  forty-nine  years, 
came  under  my  observation  in  January,  1917.  lie  complained 
that  for  many  years  past  he  had  suffered  from  epigastric  pain  with 
variable  remissions,  at  times  spreading  over  a  period  of  nine  months, 
when  he  was  totally  free  from  symptoms.  During  the  past  five 
months  he  suffered  daily  from  gastric  distress,  which  came  on 
regularly  about  one  and  a  half  hours  after  his  meals.  He  would 
also  be  awakened  at  night,  when  he  would  use  an  enema  and  apply 
heat  to  the  abdomen.  He  attributed  all  his  complaints  to  constipa- 
tion in  view  of  the  fulness  and  distention  which  developed  during 
the  attacks. 

The  roentgenological  examination  revealed  a  niche,  about  one- 
half  inch  in  diameter,  which  was  extremely  tender  to  pressure. 


558  diamond:  curability  of  gastric  ulcer 


Fig.  5.— Case  III. 


Fia.  6. — Case  III 
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He  had  58  free  HC'l  and  76  total  acid.  The  routine  treatment  of  a 
Lenhartz  diet  and  rest  in  bed  for  a  period  of  four  weeks  was  carried 
out  with  the  most  gratifying  clinical  results. 

The  roentgenological  examination  carried  out  five  months  later 
failed  to  visualize  the  niche.  When  last  seen  he  pursued  his  regular 
occupation,  unmolested  by  the  advent  of  previous  interruptions, 
lie  continues  to  be  guarded  with  his  diet,  excluding  spices,  sweets 
and  red  meats.  The  roentgenological  examination  in  January, 
1921,  revealed  an  active  lesser  curvature  with  no  trace  of  any 
indurated  area.  A  chemical  examination  revealed  an  acidity  of 
38  free  HCl  and  54  total  acid. 


Fig.  7. — Case  IV. 

Case  IV  (Figs.  7  and  8). — L.  L.,  male,  aged  fifty-three  years  was 
taken  from  the  Beth  Israel  Clinic.  Presented  several  points  of 
extreme  interest.  (1)  Patient  gave  a  definite  ulcer-history  dating 
back  twelve  or  thirteen  years,  with  periods  of  remission  and  seasonal 
exacerbations.  When  seeking  relief  at  the  clinic  in  1918  the  patient 
complained  of  intense  pains  both  by  day  and  by  night  and  often 
had  to  induce  vomiting  to  obtain  relief.  (2)  Three  different  exami- 
nations during  the  same  month  were  made  l)y  two  difi"erent  observers, 
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who  found  a  large  penetrating  niche  at  the  pars  transversahs  close 
to  the  incisura  angularis.  (3)  The  base  of  the  niche  presented  an 
area  of  defective  filling,  strongly  suggesting  malignant  degeneration 
of  an  old  callous  ulcer.  (4)  Surgery  was  advised  by  everyone 
connected  with  the  case.  The  patient,  however,  objected  strenu- 
ously to  an  operation.  In  fact,  he  placed  little  credence  in  our 
efforts,  firmly  believing  that  all  his  complaints  were  due  to  constipa- 
tion. He  therefore  followed,  but  in  a  half-hearted  way,  the  treat- 
ment suggested,  mostly  ambulatory.  It  nevertheless  succeeded  in 
alleviating  his  pains.     We  lost  track  of  him  for  two  years.     On 


Fig.  8.— Case  IV. 


February  5,  1021,  wc  located  him  and  with  great  efforts  we  finally 
succeeded  in  overcoming  his  objection  to  a  reexamination.  He  felt 
absolutely  well  and  refused  to  have  anything  to  do  with  doctors. 

At  ])resent  his  diet  is  far  from  guarded  and  he  eats  the  coarsest 
of  foods.  He  admitted,  however,  that  at  times  he  would  experience 
heartburn.  The  examination  on  February  5,  1921,  reveale<l  a 
smooth  and  active  lesser  curvature.  The  peristaltic  waves  passed 
over  evenly.  No  indurated  areas  could  be  traced.  The  striking 
feature  in  this  case,  however,  was  the  A'iolent  peristaltic  seizures 
over  tiie  entire  body  of  the  stomach.     The  stomach  would  appear 
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completely  segmented  into  five  different  parts,  with  but  slight 
remissions;  the  seizures  under  the  fluoroscopic  examinations  would 
become  almost  continuous.  Evidently  the  stomach  still  did  exhibit 
a  strong  potentiality  for  the  development  of  an  ulcer.  Even  though 
his  niche  had  disappeared  the  status  of  inherent  muscular  irritability 
was  still  strongly  manifest. 

Case  V  (Fig.  9). — F.  B.,  female,  aged  forty-four  years,  married, 
came  under  my  observation  October  14,  1919.  She  was  referred 
by  Dr.  L.  Greenwald  with  a  history  of  epigastric  pain  dating 
back  several  years.  The  pain  was  more  intense  toward  the  left 
of  the  abdomen  and  was  often  referred  to  the  back.  The  patient 
had  a  mitral  presystolic  murmur  and  a  slightly  palpable  liver 
border.    She  was  treated  for  vears  for  her  cardiac  disease.     All  her 


Fig.  9. — Case  V 


pains  were  attributed  to  hepatic  engorgement.  The  patient  was 
apparently  never  quite  totally  free  from  pains,  but  said  that  at 
certain  times  she  would  have  periods  of  exacerbation;  when  the  pain 
was  very  intense  it  was  almost  unbearable.  On  close  questioning 
it  was  elicited  that  her  pains  came  on  before  meals  and  would  be 
somewhat  relieved  by  partaking  some  food.  The  pains,  however, 
returned  several  hours  later.  After  every  meal  they  would  persist 
into  midnight,  reaching  such  high  intensity  that  a  physician  would 
be  called  in  to  administer  a  morphin  injection.  The  patient  had  no 
nausea,  pjTOsis  or  vomiting,  but  eructated  sour  and  bitter  fluid. 
She  lost  considerable  weight  and  looked  very  emaciated.  Several 
physicians  who  saw  her  during  these  emergency  night  calls  con- 
sidered the  case  as  one  of  cholelithiasis.  The  clinical  picture,  in 
fact,  strongly  warranted  such  a  diagnosis.    The  roentgenological 

VOL.  163,  NO.  4.— APRIL,  1922  19 


562  DIAMOND:   CURABILITY   OF   GASTRIC   ULCER 

examination  at  once  revealed  a  penetrating  ulcer  in  the  vertical 
portion  of  the  stomach  on  the  posterior  wall  close  to  the  lesser 
curvature.  A  definite  point  of  tenderness  was  elicited  corresponding 
exactly  under  the  fluoroscope  with  the  ulcer  pocket.  The  acidity 
was  44  free  HCl  and  66  total  acid.  Hemoglobin,  70  per  cent. 
Red  blood  cells,  4,500,000.  The  patient  was  put  to  bed  and  no  food 
was  taken  by  mouth  for  a  period  of  three  days,  after  which  time  a 
modified  Lenhartz  diet  was  used.  The  improvement  was  slow. 
Nevertheless,  during  the  second  week  the  pains  abated  considerably 
and  by  the  end  of  her  treatment  they  had  entirely  disappeared. 
A  reexamination  at  the  end  of  two  months  revealed  a  complete 
disappearance  of  the  niche.  I  )uring  the  past  eighteen  months  the 
patient  had  two  mild  recurrences  of  gastric  distress.  They  were 
never  intense  and  passed  over  very  quickly,  after  a  short  rest,  which 
was  advised  especially  on  account  of  her  cardiac  condition.  She  is  a 
hard-working  housewife  and  is  at  no  time  any  too  careful  with  her 
food.  Several  examinations  since  at  no  time  revealed  any  return 
of  the  niche.  The  last  examination  in  January,  1921,  revealed  a 
smooth  lesser  curvature  with  normal  peristaltic  waves  passing  over 
the  region  of  the  ulcer.  Her  acidity  went  down  to  26  free  HCl  and 
34  total  acid,  although  a  moderate  h\'persecretion  still  persisted. 

Case  YI. — E.  F.,  widow,  aged  fifty-five  years,  came  under  obser- 
vation in  February,  1920.  The  husband  recently  died  from  car- 
cinoma of  the  tongue.  She  gave  a  history  of  pain  and  pressure  in 
the  upper  abdomen  for  various  periods  as  far  back  as  three  or 
four  years.  The  pains  would  come  on  in  very  severe  attacks, 
which  would  last  for  a  few  hours  for  one  day  and  would  then  let 
up  gradually  and  would  continue  in  a  milder  form  for  a  number 
of  weeks,  after  which  time  they  would  totally  disappear  for  several 
months.  The  last  attack  commenced  about  a  month  ago,  while 
attending  to  her  husband  when  m  extremis.  Contrary  to  her 
previous  experiences  there  seemed  to  be  no  let  up  to  this  attack, 
for  it  seemed  to  persist  and  increase  in  severity.  On  close  question- 
ing the  patient  admitted  that  she  always  took  a  glass  of  hot  milk 
for  her  pains  and  would  then  feel  relieved  for  a  short  time.  Other- 
wise the  pains  were  not  very  regular.  They  would  come  on  at  night, 
requiring  the  application  of  a  hot-water  bag,  and  once  necessitating 
a  hypodermic  of  morphin.  When  intense  they  would  be  referred 
to  the  left  of  the  abdomen  and  to  the  back.  This  patient  was 
likewise  treated  for  cholelithiasis  and  was  advised  operation.  The 
roentgenological  examination  promptly  revealed  a  "Ilaudcck  niche'' 
in  the  midgastric  region.  Her  acidity  was  44  free  H(  '1  and  6()  total 
acid.  Hemoglobin,  74  per  cent.  Treatment  was  carried  on  as  in 
tlie  previous  cases  and  the  patient  made  a  .slow  but  uneventful 
recovery.  A  ret'xamination  three  months  iiftcr  showed  a  total 
disappearance   of   tiie    niche,     .\notlier   examination    in   .laiuiary, 
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1921,  revealed  a  slight  indentation  at  the  site  of  the  ulcer,  with  the 
faintest  possible  suspicion  of  hour-glass  formation.  The  patient 
is  free  from  all  symptoms.  Her  acidity  went  down  to  26  free  HCl 
and  to  34  total  acid. 

Further  observations  will  be  necessary  to  watch  if  an  hour-glass 
ever  develops  in  the  process  of  scar  contraction. 

Case  ^'^  . — R.  L.,  aged  forty  years,  the  third  female  of  this 
series,  came  under  observation  in  November,  1919.  She  gave  a 
less  complicated  but  a  rather  definite  ulcer-history  with  pains 
associated  with  the  intake  of  food,  and  a  good  appetite,  but  with 
a  fear  of  eating.  Had  occasional  vomiting  attacks  about  two 
and  a  half  hours  after  a  meal,  when  the  intensity  of  the  pain  reached 
its  height.  Had  one  attack  of  pain  and  vomiting  after  midnight 
during  the  past  week.  The  vomitus  was  strongly  sour.  Lost  some 
weight.     Patient  said  she  was  free  from  pain  when  she  did  not  eat. 

As  in  the  previous  cases  the  pain  was  referred  to  the  left  side  and 
to  the  back,  and  there  was  a  similar  point  of  tenderness  corre- 
sponding to  the  niche.  Her  acidity  was  30  free  HCl  and  5S  total 
acid.  The  roentgen-ray  revealed  a  niche  about  one-half  inch  in 
depth  by  one-third  inch  in  width.  A  similar  plan  of  treatment 
was  carried  out.  The  niche  completely  disappeared  within  seven 
weeks,  and  now  the  patient  has  been  free  from  symptoms  since 
November,  1919.  A  recent  reexamination  shows  a  restoration  of 
the  lesser  curvature  to  a  normal  state. 

Case  MH. — S.  S.,  aged  fifty-seven  years,  was  referred  by  Dr. 
S.  Ehrlich  on  April  23,  1920.  The  patient  complained  of  cramps 
for  the  past  year,  on  and  off,  but  more  severe  of  late.  They  came 
on  usually  about  two  hours  after  meals  and  would  continue  for 
several  hours.  Was  often  awakened  with  pains  after  midnight 
and  would  be  distressed  until  dawn.  During  the  course  of  the 
pains  he  would  apply  heat  to  the  abdomen,  drink  some  milk  or  tea 
and  would  use  an  enema.  He  also  complained  of  attacks  of  dizzi- 
ness and  constipation,  these,  however,  having  no  relation  to  his 
gastric  pains.  He  had  many  bad  teeth  and  a  mouthful  of  bridge- 
work.  The  patient  also  mentioned  that  thirty  years  ago  he  suffered 
with  abdominal  pains,  for  which  he  consulted  a  physician,  but  does 
not  remember  any  details. 

The  roentgenological  examination  revealed  a  rather  large  atonic 
type  stomach  with  a  large  overhanging  "magenblase,"  which  caused 
partial  eventration  of  the  left  diaphragmatic  dome.  A  layer  of 
secretion,  three  fingers  high,  was  seen  to  overly  the  contrast  meal, 
indicating  a  large  fasting  secretion.  Peristalsis  was  generally 
diminished,  but  occasionally  the  stomach  was  thrown  into  violent 
peristaltic  seizures,  c^uickly,  however,  tiring  and  returning  to  the 
previous  state.    The  pylorus  was  spastic.     At  the  midportion  of 
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the  lesser  curvature  a  small  elevation  was  noted,  which  was  constant 
during  all  the  fluoroscopic  and  roentgenological  examinations.  A 
point  of  tenderness  was  present  over  this  area.  The  antral  portion 
appeared  rotated  toward  the  left  to  the  ulcer-bearing  area,  giving 
the  impression  of  the  Schmeiden  tobacco-pouch  or  snail-form 
stomach,  a  purely  spastic  and  protective  mechanism. 

The  fasting  secretion  was  large,  containing  bile,  occult  blood  and 
a  moderate  acidity.  After  an  Ewald  test  meal  the  acidity  reached 
up  to  40  free  HCl  and  60  total  acid.  The  contents  were  in  a  high 
degree  of  chymification.  Hypersecretion  was  marked.  A  reexami- 
nation on  February  7,  1921,  revealed  a  disappearance  of  the  niche. 
The  stomach  had  returned  to  its  normal  size,  was  no  longer  atonic, 
exhibiting  at  times  violent  and  continuous  peristaltic  contractions. 
The  acidity  was  reduced  to  30  free  HCl  and  46  total. 

Case  IX. — I.  G.,  grocer,  aged  forty-nine  years,  was  referred  by 
Dr.  Glanz  on  January  31,  1920.  The  onset  of  his  complaint  began 
only  about  one  month  ago,  when  he  began  to  experience  left- 
sided  abdominal  pains  rather  indefinitely  associated  with  meals. 
He  noticed  that  his  pains  would  be  more  severe  when  he  did  hard 
manual  work  such  as  lifting  his  wares  and  when  exerting  himself 
in  walking.  During  the  past  two  weeks  he  vomited  almost  every 
day  during  the  height  of  his  pains,  after  which  he  felt  relieved. 
He  lost  a  great  deal  in  weight.  The  gastric  contents  revealed  a 
hyperacidity  of  42  free  HCl  and  64  total  acid  and  considerable 
mucus. 

The  roentgenological  examinations  revealed  a  fairly  large  pene- 
trating ulcer  close  to  the  incisura  angularis,  measuring  three-quarters 
of  an  inch  in  width  and  one-third  of  an  inch  in  depth.  It  was  tender 
to  pressure.  Under  the  fluoroscope  a  deep  spastic  incisura  was  seen 
on  the  greater  curvature  corresponding. 

A  reexamination  in  December,  1920,  revealed  active  lesser  and 
greater  curvatures.  No  trace  of  the  niche  or  induration  was  to  be 
seen. 

Case  X. — H.  S.,  male,  aged  forty-eight  years,  umbrella-maker, 
came  under  observation  in  November,  1919.  He  presented  a  history 
of  abdominal  pain  occurring  on  and  ofl'  during  the  past  six  years. 
The  last  attack  is  continuous  for  the  past  two  months  and  is  charac- 
terized by  considerable  gastric  distress,  intense  heartburn,  nausea 
and  water-brash.  Takes  bicarbonate  of  soda,  which  gives  him  some 
relief.  At  night  the  distress  is  at  its  height  and  he  is  forced  to  induce 
vomiting,  the  vomitus  often  containing  food  eaten  on  the  previous 
day.  His  appetite  is  very  poor  during  the  attacks.  Has  especially 
no  desire  for  meats.  Takes  liquid  foods,  such  as  milk,  because  they 
alleviate  his  distress.    Lost  twenty  pounds. 

The  roentgen  examination  revealed  an  atonic  type  stomach  lying 
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low,  with  flaccid  gastric  musculature.  At  times,  however,  the 
stomach  would  contract  violently,  the  contraction  persisting  for  an 
unusually  long  time  in  a  spastic  state,  after  which  it  would  relax, 
returning  to  its  previous  flaccid  and  atonic  form.  On  the  lesser 
curvature,  close  to  the  incisura  angularis,  a  small  niche  was  noted. 
It  was  tender  on  deep  pressure.  The  gastric  motility  was  con- 
siderably disturbed,  a  fairly  large  retention  still  persisting  after 
eighteen  hours. 

The  gastric  acidity  at  the  one-hour  period  was  12  free  HCl  and 
40  total  acid,  rising  in  the  second  hour  to  50  free  HCl  and  68  total. 

The  routine  treatment  was  carried  out  and  the  patient  was  kept 
in  bed  for  five  weeks. 

His  symptoms  have  been  so  far  gradually  abated  and  he  has  been 
free  from  all  gastric  disturbance  up  to  the  present  time  of  writing. 

The  niche  has  completely  disappeared.  The  stomach  has  become 
reduced  to  normal  size  and  returned  to  normal  motor  function. 

Cases  XI  and  XII. — I.  S.  and  M.  L.,  wage-earners,  present 
considerable  similarity  in  the  duration  and  manifestations  of  their 
symptoms.  Both  are  forty-five  years  of  age.  One  applied  for 
treatment  on  January  13,  1920,  and  the  other  on  February  8,  1920. 
The  symptoms  were  rather  characteristic  of  ulcer.  The  pains 
would  come  on  about  one  and  one-half  to  two  hours  after  meals 
and  would  invariably  be  referred  to  the  left  side  and  back.  Lying 
down  would  ease  their  discomfort.  Taking  of  alkalies  or  food  would 
invariably  stop  the  pain,  which  would  return  again  after  two  hours. 
The  chemical  examination  in  I.  S.  was  42  free  HCl  and  60  total 
acid,  and  in  M.  L.  54  free  HCl  and  74  total  acid. 

The  roentgenological  examination  revealed  a  penetrating  ulcer 
in  each  case,  situated  close  to  the  junction  between  the  vertical  and 
horizontal  portions  of  the  stomach.  In  both  tenderness  on  deep 
pressure  was  elicited.  There  w^as  no  disturbance  in  motility. 
After  four  weeks  of  treatment  in  each  case  the  symptoms  completely 
disappeared  and  have  not  returned. 

A  reexamination  three  months  later  and  again  during  February, 
1921,  revealed  a  smooth  and  even  lesser  curvature.  During  the  last 
examination  peristaltic  waves  were  seen  to  pass  over. 

Case  XIII. — H.  H.,  aged  thirty-three  years,  merchant,  was 
referred  by  Dr.  J.  Block  July  16,  1920.  He  gave  the  following 
very  interesting  history:  Seven  weeks  ago,  while  motoring  at 
night,  he  met  with  an  accident.  He  sustained  no  injury,  but  was 
consequently  exposed  to  a  cold  spring  night  between  the  hours 
of  11  P.M.  and  3  a.m.,  in  the  open  country,  with  little  protection  in 
the  way  of  covering.  When  he  reached  home  he  complained  of 
nausea,  distress  and  pain  in  the  upper  abdomen.    This  lasted  for 
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two  weeks,  with  but  slight  hourly  remissions.  P'elt  apparently  well 
for  another  two  weeks,  when  the  pain  returned  with  greater  violence, 
usually  during  the  hours  of  11  a.m.,  3  p.m.  and  1  a.m.  Does  not 
vomit,  although  nauseated.  Bicarbonate  of  soda  promptly  gives 
him  relief.  Appetite  is  poor.  Always  takes  some  food  when  pain 
comes  on,  which  gives  him  relief. 

He  characterizes  his  pains  as  a  sensation  of  considerable  distress 
and  heartburn  and  accompanied  by  a  feeling  of  fulness,  pressure  and 
distention,  causing  him  to  loosen  his  trousers  belt.  He  then  takes 
soda,  after  which  he  belches  and  is  then  relieved.  Pains  are  not 
referred  to  the  back  but  to  the  right  iliac  region. 

The  gastric  contents'  examination  revealed  a  hypersecretion  and 
a  hyperacidity  of  4S  free  HCl  and  60  total  acid  at  the  end  of  the  first 
hour,  which  came  down  to  15  free  HCl  and  24  total  acid  at  the  end 
of  the  second  hour. 

Roentgenologically  a  penetrating  ulcer  was  found  on  the  lesser 
curvature  at  the  incisura  angularis  nearer  the  anterior  wall.  The 
pocket  measured  about  one-half  inch  in  width  and  one-third  inch  in 
depth.  This  area  was  very  tender.  The  duodenum  and  pylorus 
were  spastic. 

Gastric  motility  was  delayed,  about  one-ciuarter  of  the  contrast 
meal  being  retained  at  the  end  of  six  hours.  H^-persecretion  could 
be  seen  both  in  the  retention  plate  as  well  as  in  the  fasting  stomach 
before  and  after  the  administration  of  the  barium  meal.  Careful 
treatment  was  applied,  the  patient  remaining  in  bed  for  three  weeks, 
after  which  time  a  stay  at  a  summer  resort  for  another  few  weeks 
was  carried  out.  A  reexamination  eight  weeks  later  showed  a  total 
absence  of  the  niche.  The  patient  continues  to  feel  in  the  best  of 
health,  with  but  few  dietary  restrictions. 

Case  XIV. — S.  F.,  aged  fifty-one  years,  was  taken  from  the 
Beth  Israel  Hospital.  Came  under  observation  during  November, 
1920.  The  history  was  of  rather  short  duration  and  characterized 
by  left-sided  abdominal  pains  referred  to  the  back,  aggravated 
by  food  and  manual  labor.  The  gastric  acidity  revealed  24  free 
lici  and  50  total  acid. 

The  roentgenological  examination  showed  a  large  niche,  measuring 
about  one  inch  in  diameter,  situated  at  about  the  incisura  angularis. 
The  ])atient  was  treated  at  the  hospital.  One  month  later  a  re- 
examination re\('ale(l  the  ulcer  receded  to  about  one-quarter  its 
original  dimensions.  Another  examination  after  one  more  month 
revealed  the  ulcer  crater  entirely  gone,  leaving  an  indurated  area. 
The  peristaltic  wave  was  not  seen  to  pass  over  the  induration. 

From  a  study  of  these  cases  it  appears  indisputable  that  gastric 
ulcer  may  be  healed.  The  evidence  for  this  is  the  following:  (a) 
Absence  of  symptoms,  {h)  disa])pearan(e  of  niche,  {c)  passage  of 
peristaltic  waves. 
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The  following  questions,  however,  ininiediately  arise: 

1 .  Can  we  regard  these  cases,  three  of  which  have  been  free  from 
all  symptoms  for  a  period  extending  over  four  years,  as  permanently 
cured,  or  are  these  simply  longer  remissions  such  as  one  miglit  see 
occurring  in  the  life-history  of  any  ulcer  case — the  so-called 
temporary  cure? 

2.  What  constitutes  a  permanent  cure? 

3.  Can  a  peptic  ulcer  be  permanently  cured? 

Are  we  seeing  but  a  phase  in  the  life-history  of  the  ulcer?  Is 
the  retrogression  stage  of  the  niche  analogous  to  the  remission  stage 
of  the  ulcer  when  the  symptoms  abate  for  a  shorter  or  longer  period 
only  to  recrudesce  after  an  alimentary  debauche  or  other  disturbing 
factors?  Does  healing  of  the  ulcer,  which  consists  of  filling  in  with 
granulations,  scar  formations,  with  retraction  of  its  base  so  that  the 
gastric  surface  becomes  smoothened  and  no  defect  in  the  contour  of 
the  stomach  is  visualized?  Does  this  process  of  regeneration  take 
place  during  every  so-called  remission  stage  and  may  this  break  down 
again  during  the  recrudescent  period?  Does  the  regeneration 
process  go  on  only  in  those  cases  leading  to  permanent  cures? 
Therein  lies  the  entire  key  to  the  solution.  If  we  can  prove  upon 
further  observation  the  reappearance  of  the  niche  in  the  same 
location  as  before,  then  we  cannot  hold  these  as  permanent  cures, 
but  merely  an  event  in  the  process  of  breaking  down  and  repair 
which  goes  on  with  fairly  definite  regularity,  occasionally  seasonal, 
one  event  following  another  in  the  life-history  of  the  ulcer.  As 
may  be  seen,  however,  the  cases  herein  reported  have  not  so  far 
shown  a  reappearance  of  the  niche.  Repeated  roentgenological 
examinations  have  failed  to  visualize  the  previous  or  any  other 
niche.  While  occasionally  some  of  the  cases  have  come  back  with 
slight  gastric  distress,  these  symptoms  have  passed  over  quickly, 
never  resuming  the  course  of  the  initial  attack  and  never  exhibiting 
the  tv-pical  ulcer  syndrome.  Perhaps  one  might  say  that  the  gastric 
ulcer  runs  a  course  somewhat  different  than  the  duodenal  ulcer. 
In  the  latter  cases  time  and  again  the  patients  do  come  back  with 
a  similar  train  of  symptoms,  necessitating  the  usual  rest  and  a 
resumption  of  a  restricted  diet,  often  a  new  Lenhartz  regimen. 

( 'linically  one  might  assume  a  cure  when  the  patient  has  remained 
free  from  the  symptoms  for  a  period  of  several  years,  has  gained  in 
weight  and  has  been  on  a  liberal  diet.  Moynihan  claims  that  even 
a  lapse  of  three  years  would  suffice  to  consider  a  case  as  permanently 
cured.  One  meets,  however,  incidentally  with  patients  who  give  a 
clear  ulcer  history  dating  back  many  years  with  a  long  intervening 
period  of  remission.  In  our  own  experiences  we  note  one  case  which 
gave  an  ulcer-history,  thirty  years  ago,  requiring  medical  attention. 
Three  other  cases  revealed,  in  spite  of  the  absence  of  the  niche,  an 
increased  irritability  of  the  gastric  musculature,  the  stomach  going 
into  violently  spasmodic  contractions  never  seen  in  a  normal  state. 


568  diamond:  curability  of  gastric  ulcer 

These  patients  complain  at  times  of  heartburn  and  continue  with 
hypersecretions.  One  feels  while  examining  these  patients  that 
they  still  retain  a  strong  potentiality  for  gastric  ulcer  even  though 
none  be  visualized  during  the  reexamination. 

Vse  are  therefore  confronted  with  uncertainties  and  feel  that  a 
much  longer  period  must  elapse  before  considering  these  as  per- 
manently cured. 

Regarding  the  subject  from  the  etiological  viewpoint  the  question 
whether  ulcer  is  ever  a  curable  disease  becomes  extremely  difficult 
for  a  satisfactory  reply. 

^Yhile  a  definite  etiological  factor  has  yet  not  been  established, 
still  the  most  plausible  theory  is  the  neurogenic  "or  the  spasm" 
theory.  It  is  a  common  experience  to  meet  ulcers  in  indi\iduals 
presenting  constitutional  anomalies,  and  the  tendency  is  to  attribute 
these  anomalies  to  the  instability  of  the  autonomic  nervous  system. 
These  are  characterized  in  part  by  the  irritability  of  the  neuro- 
muscular apparatus  of  the  stomach,  manifesting  itself  in  hj-per- 
kinetic  and  hypersecretory  phenomena  such  as  increased  peristole, 
deep  segmenting  antral  peristaltic  waves,  gastrospasm,  increased 
intragastric  tension  and  high  acidities. 

One  can  readily  see  how  an  abrasion  occurring  in  the  mucous 
membranes  of  the  stomach  in  these  individuals,  such  as  may  arise 
from  a  coarse  food  particle,  may  lead  to  the  formation  of  a  peptic 
ulcer.  The  increased  muscular  tension  and  the  constant  grinding 
of  a  hj-peracid  chyme  against  such  an  abrasion  supply  sufficient 
causative  agents  for  the  developing  of  ulcer. 

The  endocrine  dyscrasias  such  as  adrenalin  insufficiency,  acting 
either  alone  or  through  the  thjToid  gland,  may  exert  a  biological 
influence  on  the  autonomic  nervous  system,  producing  similar 
constitutional  anomalies  susceptible  to  the  production  of  ulcer. 

Bearing  in  mind  these  constitutional  etiological  factors,  can  we 
assume  that  by  causing  the  disappearance  of  the  niche  through 
temporary  rest  and  diet  we  can  as  well  change  the  susceptibility  or 
predisposition  of  the  individual? 

The  so-called  vagotonic  status  continues  to  persist  even  after 
the  cure.  The  neurogenic  secretory  and  motor  disturbances 
continue  to  exert  their  baneful  influences.  One  cannot  expect  to 
cure  a  status  with  diet,  not  even  with  a  resection  of  the  ulcer.  New 
ulcers  may  form  at  difl'erent  locations.  If  we  could  succeed  in  alter- 
ing the  underlying  etiological  status,  only  then  might  we  hope  to 
achieve  a  permanent  cure. 

The  process  of  healing  consists  not  only  in  the  organic  changes 
in  the  niche,  but  also  in  the  disappearance  of  symptoms,  and  chiefly 
that  of  pain.  The  success  of  the  healing  j^rocoss  and  the  disappear- 
ance of  the  symptoms  are  due  mainly  to  allaying  and  stabilizing  the 
irritability  of  the  vegetative  nervous  system.  Tiie  former  process 
goes  hand  in  hand  with  the  latter  and  is  dependent  upon  it.    The 
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first  factor  occurring  in  the  process  of  healing  is  the  inhibition  of 
spasm.  Of  this  we  have  definite  proof  in  the  roentgen  and  Rehfuss 
studies  of  food  rest.  With  each  subsequent  examination  Ave  note  a 
gradual  diminution  in  the  size  of  the  retention  until  it  totally 
disappears.  Friedman  and  Hamburger^  in  their  experimental 
ulcers  have  shown  that  one  can  delay  the  healing  of  ulcers  in  dogs 
when  pyloric  obstruction  is  induced.  Ordinarily  such  ulcers  with 
unimpaired  gastric  motility  would  heal  within  eight  to  ten  days, 
whereas  with  an  accompanying  ligation  of  the  pylorus  the  healing 
could  be  retarded  almost  indefinitely.  Therefore  with  the  improve- 
ment of  motility  in  man  healing  of  the  ulcer  is  enhanced. 

The  cessation  of  the  symptoms  is  likewise  dependent  upon  the 
disappearance  of  spasm.  Hertz, ^  Carlson,^  Rogers  and  Ilardt,^'' 
Ginsburg,  Tumpowsky  and  Hamburger^^  have  all  shown  that  pain 
is  due  to  increased  tension  of  the  gastric  musculature  which  is 
brought  about  by  an  increased  state  of  irritability  from  stimuli, 
whether  from  within,  such  as  the  effect  of  the  hyperacid  secretion 
on  the  sensory  nerves  situated  on  deeper  strata  of  the  ulcer-bearing 
area  and  so  causing  increased  tonicity,  increased  contractibility 
andincreased  tension,  or  from  extrinsic  causes  through  the  viscero- 
sensory reflex. 

Rest,  avoidance  of  mental  strain,  a  restricted  non-irritating  diet, 
the  atropin  group  are  all  conductive  to  stabilizing  the  autonomic 
nervous  system,  and  the  disturbed  motor  phenomenon  of  gastro- 
spasm  is  the  first  disorder  to  disappear. 

It  is  not  so,  however,  with  the  secretory  apparatus.  The  healing 
of  the  ulcer  goes  on  independently  of  the  character  of  the  secretion, 
for  this  remains  unaltered  in  the  majority  of  cases.  The  painstaking 
work  carried  on  by  Crohn  and  Reiss^-  at  the  Mount  Sinai  Hospital 
in  a  series  of  34  cases  showed  that  the  chemistry  of  the 
secretion,  as  well  as  hypersecretion,  remained  unchanged  even 
though  there  was  a  complete  cessation  of  the  symptoms  and  a 
marked  improvement  of  the  patient.  Out  of  the  34  cases  of  hyper- 
acidity, 21  remained  high  in  spite  of  active  treatment,  62  per  cent 
showed  a  marked  improvement  even  though  they  persisted  with  a 
high  acid  chyme.  Out  of  the  same  series  50  per  cent  of  the  clinically 
improved  cases  showed  a  lessening  in  the  amount  of  the  secretion. 
The  remaining  50  per  cent  continued  with  persistent  h}-persecretion, 
though  subjectively  the  pain  and  pyrosis  had  disappeared.  This 
further  illustrates  the  inability  to  totally  subdue  the  abnormal 

"  Experimental  Chronic  Gastric  Llccr,  Jour.  Am.  Med.  Assn.,  Februarj-,  1917. 
'  The  Sensibility  of  the  Alimentary  Canal,  London. 
'  Epigastric  Pain,  Am.  Jour.  Physiol.,  45. 
»»  Am.  Jour.  Physiol.,  38,  274. 

"  Contribution  to  the  Physiologj'  of  the  Stomach,  Jour.  Am.  Med.  Assn., 
September  30,  1916. 

1=  Effects  of  Restricted  (So-called  Ulcer)  Diets  upon  Gastric  Secretion  and  Motility, 
Am.  Jour-  Med.  Sc,  January,  1920. 
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stimuli  exerted  upon  the  secretory  fibers.  Their  persistence  gives 
added  proof  of  a  continued  state  of  ulcer  predisposition. 

Any  psychic  disturbance  may  at  once  incite  a  retrograde  process 
and  cause  disturbed  motor  functions.  Symptoms  may  occur  even 
without  the  presence  of  an  ulcerated  area  and  are  probably  due  to 
psychic  disturbances.  This  explains  the  occasional  reappearance 
of  symptoms  even  in  the  absence  of  a  visible  niche. 

Surgical  Indications.  Assuming,  then,  that  ulcer  is  a  constitu- 
tional disease,  gastric  surgery  can  only  be  employed  in  the  method 
analogous  to  the  amputation  of  a  leg  in  diabetic  gangrene.  It 
cannot  obliterate  the  primary  etiological  factor,  but  removes  a 
diseased  area,  a  localized  pathological  manifestation  of  a  systemic 
condition;  for  how  then  can  one  explain  the  postoperative  recurrence 
of  such  ulcers?  Marginal  ulcers  were  at  first  considered  to  be  due 
to  a  persistent  silk  suture  in  the  gastrojejunostomy  stoma  and  later 
to  trauma  inflicted  by  clamps  in  the  course  of  operation.  This 
does  not,  however,  explain  the  occurrence  of  jejunal  ulcers  which 
may  be  an  inch  or  more  away  from  the  point  of  anastomosis.  Often 
a  subsequent  operation  of  complete  excision  of  the  old  anastomotic 
area  and  a  new  gastrojejunostomy  results  shortly  in  a  recurrence 
of  the  previous  picture.  Such  experiences  can  be  multiplied  in  the 
annals  of  the  most  eminent  surgeons,  and  we  can  learn  from  their 
frank  admissions  of  the  complexity  of  this  problem,  where  in  spite 
of  the  greatest  technical  skill  employed  failure  is  often  encountered. 
In  one  of  my  cases  in  which  a  primary  operation  was  first  performed 
for  a  chronic,  profusely  bleeding,  recurring  duodenal  ulcer,  necessita- 
ting another  surgical  intervention,  a  partial  gastrectomy  and  a  new 
gastrojejunostomy  were  performed.  Shortly  after,  howe^•er,  a  third 
ulcer  had  appeared  high  up  along  the  lesser  curvature  in  the  remain- 
ing gastric  pouch,  a  penetrating  ulcer  situated  considerably  away 
from  the  point  of  anastomosis.  One  cannot  describe  the  intense 
physical  distress  in  this  man  with  a  mutilated  organ,  perverted 
physiology  and  above  all  the  recurrence  of  his  initial  lesion. 

If  surgery  is  not  conducive  to  permanent  cures,  and  if  simple 
medical  treatment  brings  about  a  disappearance  of  the  niche  and 
symptoms,  it  behooves  us  to  employ  medical  therap>'  in  all  cases 
that  are  compatible  with  a  restoration  to  normal  morj)hology  and 
function. 

Surgery  must  be  resorted  to  when  the  pathological  process  is 
beyond  repair  by  conservative  measures.  It  has  its  definite 
indications  as  follows: 

1.  One  need  not  mention  acute  perforations,  for  here  prompt 
surgical  intervention  is  a  life-saving  device. 

2.  Chronic  perforating  ulcers  in  which  a  communication  of  the 
lumen  of  the  stomach  with  the  neighboring  tissues  have  been  made, 
causing  a  separate  small  gastric  pouch  or  sac.  These  can  easily 
be  ditlerentiated  roentgenologically  by  the  overhanging  gas  l)ubi)le. 
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No  attempt  sliould  be  inude  to  submit  such  cases  to  medical  treat- 
meut,  for  no  one  can  foretell  when  an  acute  perforation  will  super- 
vene; also  where  communication  has  been  established  with  neighbor- 
ing hollow  viscera. 

3.  In  all  chronically  recurring  bleeding  ulcers. 

4.  In  hour-glass  contractions  where  there  is  a  tendency  to  narrow- 
ing of  the  connecting  isthmus. 

5.  Those  cases  with  frequent  recurrence  of  symptoms  in  which 
repeated  dietetic  courses  are  required  which  admit  the  failure  of 
controlling  the  symptoms  by  medical  means. 

(3.  Too  long  a  time  must  not  be  spent  with  intense  medical  treat- 
ment if  symptoms  do  not  abate. 

Summary.  1.  A  series  of  14  cases  of  gastric  ulcer  is  reported  in 
which  complete  healing  of  the  ulcer  was  obtained  by  medical 
treatment  and  has  been  maintained  for  periods  up  to  four  and  a 
half  years. 

2.  The  question  whether  these  ulcers  have  been  permanently 
cured  is  discussed  and  their  possible  relationship  to  constitutional 
states  in  regard  to  etiology  and  recurrence  pointed  out. 

3.  The  conditions  which  determine  whether  medical  treatment  is 
to  be  replaced  by  surgical  interference  are  described. 


A  MICRO-METHOD  FOR  THE  DETERMINATION  OF  SUGAR  IN 
SMALL  AMOUNTS  OF  BLOOD. 

By  H.  O.  Pollock,  M.D., 

AND 

W.  S.  McEllroy,  M.D., 

PITTSBURGH,    PA. 

(From  the  Chemical  L.iboratories,  School  of  Medicine,  Universit3'  of  Pittsburgh  and 

Mercy  Hospital.) 

Blood-sugar  determinations  are  of  practical  value  in  the  diag- 
nosis and  control  of  certain  diseases  of  metabolism.  As  indicated 
by  Allen'  and  Williams^  this  applies  particularly  to  diabetes. 

The  value  of  blood-sugar  determinations,  however,  is  largely 
dependent  upon  their  degree  of  accuracy,  for  faulty  determinations 
are  worse  than  useless,  as  they  may  lead  to  erroneous  conclusions. 
Many  methods  and  modifications  have  been  introduced.  In  this 
country  the  colorimetric  methods  of  I^ewis  and  Benedict'  and  of 

•  Total  Dietary  Regulation  in  the  Treatment  of  Diabetes,  Monograph  No.  11, 
Rockefeller  Institute  for  Medical  Research,  1919. 

2  The  Clinical  Significance  of  Blood  Sugar  in  Diabetes  Mellitus,  Arch.  Int.  Med., 
1919,23,  546. 

*  A  Modification  of  the  Lewis-Benedict  Method  for  the  Determination  of  Sugar 
in  the  Blood,  Jour.  Biol.  Chem.,  1918,  34,  203. 
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Foliii  and  Wii^  are  largely  employed.  Although  only  a  small 
quantity  of  blood  (usually  2  cc  or  more)  is  required  for  these  methods 
it  is  necessary  to  obtain  it  from  a  vein. 

There  is  no  serious  objection  to  venous  puncture  ordinarily, 
but  at  times  it  is  difficult  or  undesirable,  particularly  when  deter- 
minations are  made  on  children  or  repeated  determinations  on 
adults. 

To  overcome  the  necessity  for  venous  puncture,  attempts  have 
been  made  to  adapt  many  of  the  blood-sugar  methods  to  smaller 
volumes  of  blood  which  can  be  drawn  from  the  finger  tip  or  lobe 
of  the  ear.  From  the  standpoint  of  accuracy  such  micro-modi- 
fications have  not  been  found  very  satisfactory. 

The  method  to  be  described  is  an  adaptation  of  that  of  Folin 
and  ^Yu  to  0.2  cc  of  blood  drawn  from  the  finger  or  lobe  of  the 
ear  by  simple  puncture.  We  have  found  it  of  value  in  supple- 
menting the  original  method  in  cases  in  which  it  is  desirable  to 
avoid  repeated  venous  puncture,  and  have  obtained  accurate 
and  reliable  results  as  judged  by  control  determinations  by  the 
Folin-\Yu  method.  One  advantage  of  the  method  is  that  the  final 
colorimetric  comparison  can  be  made  in  any  accurate  type  of 
colorimeter. 

Solutions.  No  change  has  been  made  in  the  reagents  used  in 
the  original  method  of  Folin  and  Wu,  and  this  obviates  the  necessity 
of  preparing  a  separate  set  of  solutions.  The  directions  for  their 
preparation,  taken  from  the  paper  of  Folin  and  Wu,  are  included 
here  merely  as  a  matter  of  convenience. 

1.  Alkaline  Copper  Solution.  Dissolve  40  gm.  of  pure  anhydrous 
sodium  carbonate  in  about  400  cc  of  water  and  transfer  to  a  liter 
flask.  Add  7.5  gm.  of  tartaric  acid,  and  when  the  latter  has 
dissolved  add  4.5  gm.  of  crystallized  copper  sulphate.  Mix  and  make 
up  to  a  volume  of  1  liter.  If  the  chemicals  used  are  not  pure  a 
sediment  of  cuprous  oxide  may  form  in  the  course  of  one  or  two 
weeks.  If  this  should  happen,  remove  the  clear  supernatant 
reagent  with  a  siphon  or  filter  through  a  good  quality  filter  paper. 
The  reagent  seems  to  keep  indefinitely.  To  test  for  absence  of 
cuprous  copper  in  the  solution,  transfer  2  cc  to  a  test  tube  and 
add  2  cc  of  the  molyl)date  phosphate  solution;  the  deep  blue  color 
of  the  copper  should  almost  completely  vanish. 

2.  Molybdate  Phosphate  Solution.  Transfer  to  a  liter  beaker 
35  gm.  of  molybdic  acid  and  5  gm.  of  sodium  tungstate.  Add  200  cc 
of  10  per  cent  sodium  hydroxide  and  200  cc  of  water.  Boil 
vigorously  for  twenty  to  forty  minutes  so  as  to  rembve  nearly 
the  whole  of  the  ammonia  present  in  the  molybdic  acid.  Cool, 
dilute  to  about  350  cc  and  add  125  cc  of  concentrated  (85  per 
cent)  phosphoric  acid.     Dilute  to  500  cc. 

3.  A  10  per  cent  solution  of  sodium  tungstate. 

*  A  System  of  Blood  Analysis.  Supplement  I.  A  Simplified  and  Improved 
Method  for  the  Determination  of  Sugar,  Jour.  Biol.  Chem.,  1920,  41,  367. 
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4.  A  two-thirds  normal  solution  of  sulphuric  acid. 

5.  Standard  Svgar  Solutions.  Three  standard  sugar  solutions 
should  be  on  hand. 

(a)  A  stock  solution,  1  per  cent  dextrose  or  invert  sugar,  pre- 
served with  xj'lene  or  toluene.  Dissolve  1  gra.  of  pure  anhydrous 
dextrose  in  water  and  dilute  to  a  volume  of  100  cc.  MLx,  add  a 
few  drops  of  toluene  or  x^'lene  and  bottle.  If  pure  dextrose  is 
not  available  a  standard  solution  of  invert  sugar  made  from  cane 
sugar  is  equally  useful.  Transfer  exactly  1  gm.  of  cane  sugar 
to  a  100  cc  volumetric  flask;  add  20  cc  of  normal  hydrochloric 
acid  and  let  the  mixture  stand  overnight  at  room  temperature 
(or  rotate  the  flask  and  contents  continuously  for  ten  minutes 
in  a  water-bath  at  70°  C).  Add  1.68  gm.  of  sodium  bicarbonate 
and  about  0.2  gm.  of  sodium  acetate  to  neutralize  the  hydrochloric 
acid.  Shake  a  few  minutes  to  remove  most  of  the  carbonic  acid 
and  fill  to  the  100  cc  mark  with  water.  Then  add  5  cc  more  of 
water  (1  gm.  of  cane  sugar  yields  1.05  gm.  of  invert  sugar)  and 
mix.  Transfer  to  a  bottle,  add  a  few  drops  of  x^'lene  or  toluene, 
shake  well  and  stopper  tightly.  The  stock  solution  made  in 
either  way  keeps  indefinitely. 

(6)  A  solution  containing  1  mg.  of  sugar  per  10  cc  (5  cc  of  the 
stock  solution  diluted  to  500  cc). 

(c)  A  solution  containing  2  mg.  of  sugar  per  10  cc  (5  cc  of  the 
stock  solution  diluted  to  250  cc). 

The  diluted  solution  should  be  preserved  with  a  little  added 
toluene  or  xylene;  it  is  probably  better  not  to  depend  on  such 
diluted  solutions  to  keep  for  more  than  a  month. 

Description  of  the  Methods.  Using  an  accurately  calibrated 
pipette  obtain  0.2  cc  of  blood  from  the  finger  tip  or  lobe  of  the  ear. 
Deliver  the  blood  into  a  centrifuge  tube  containing  3.8  cc  of  water. 
Rinse  out  the  blood  in  the  pipette  by  drawing  the  water  up  and 
allowing  it  to  run  out  several  times,  and  finally  blowing  out 
thoroughly.  The  total  volume  in  the  centrifuge  tube  should 
now  be  4  cc  (3.8  cc  of  water  and  0.2  cc  of  blood).  Stir  with  a  very 
thin  glass  rod  to  ensure  thorough  laking  of  the  blood.  Add  0.5 
cc  of  the  10  per  cent  solution  of  sodium  tungstate  and  stir.  Add 
0.5  cc  of  two-thirds  normal  sulphuric  acid.  Stopper  the  tube 
tightly  and  shake  vigorously.  Remo^•e  the  stopper  and  centrifugalize. 
Pipette  off  3  cc  of  the  clear  solution  and  transfer  to  a  Folin  blood- 
sugar  test  tube.  Add  2  cc  of  standard  sugar  solution  containing 
respectively  0.2  and  0.4  mg.  of  dextrose  to  two  similar  tubes. 
Add  1  cc  of  water  to  each  standard  to  bring  the  total  volume  to 
3  cc  or  equivalent  to  that  of  the  unknown.  Add  2  cc  of  the  alka- 
line copper  solution  to  each  tube. 

This  makes  the  total  volume  5  cc  as  compared  with  4  cc  in  the 
original  Folin  method.  It  is  therefore  necessary  to  use  tubes 
having  a  slightly  larger  bulb,  so  that  when  containing  5  cc  the 
surface  of  the  solution  comes  within  the  constricted  portion  of 
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the  tube.  They  may  be  made  from  ordinary  test  tubes,  as  de- 
scribed by  Folio,  or  from  the  regular  blood-sugar  tubes  by  blowing 
out  the  bulb  slightly.  In  addition  the  tubes  should  be  marked 
at  12.5  CO  and  25  cc. 

Place  the  tubes  in  a  boiling  water  bath  and  heat  for  six  minutes. 
Transfer  to  a  cold  water  bath  and  let  cool,  without  shaking,  for  two 
or  three  minutes.  Add  2  cc  of  the  molybdate  phosphate  solution 
to  each  tube.  Let  stand  at  least  two  minutes  until  all  of  the 
cuprous  oxide  is  dissolved.  Dilute  the  unknown  with  w^ater  to 
the  12.5  cc  mark  and  the  standard  tubes  to  the  25  cc  mark.  Close 
with  rubber  stoppers,  mix  and  transfer  to  colorimeter  cups.  Make 
the  comparison  in  the  usual  way,  using  the  standard  that  comes 
within  the  closest  range  of  the  unknown.  A\'oid  bubbles  which  tend 
to  accumulate  on  the  bottom  of  the  plungers.  Before  comparing 
the  unknown  of  course  the  standard  should  be  read  against  itself 
to  check  the  adjustment  of  the  colorimeter. 

In  making  the  calculation  it  should  be  noted  that  the  unknown 
is  diluted  to  12.5  cc  while  the  standards  are  diluted  to  25  cc.  The 
standards  used  are  therefore  equivalent  to  0.1  and  0.2  mg.  of 
dextrose  respectively  instead  of  0.2  and  0.4  mg.,  as  in  the  original 
Folin  method.  These  standards  cover  the  range  of  blood  sugars 
between  about  60  and  220  mg.  per  100  cc.  For  higher  concen- 
trations the  unknown  should  also  be  diluted  to  25  cc  and  com- 
pared against  the  stronger  standard,  in  which  case  the  standard 
has  the  same  value  as  in  the  orginal  Folin  method,  namely,  0.4 
mg.  of  dextrose.  By  roughly  comparing  the  unknown  with  the 
standards  just  before  dilution  one  can  determine  whether  the 
unknown  should  be  diluted  to  12.5  cc  or  25  cc  to  come  within  the 
range  of  the  standards. 

The  3  cc  of  solution  taken  for  analysis  represents  three-fifths  of 
0.2  cc  or  0.12  cc  of  whole  blood.  Therefore  the  calculation  is 
made  as  follows,  remembering,  however,  to  use  the  proper  value 
for  the  standard  depending  upon  whether  the  unknown  is  diluted 
to  12.5^cc  or  25  cc: 

Reading  of  standard         mg.  dextrose  in  standard       100 

■ X  X  =  mg.  dextrose  in  100  co  blood. 

Reading  of  unknown  1  0.12 

Discussion.  The  method  described  above  is  identical  in  principle 
and  very  similar  in  technic  to  the  method  of  Folin  and  Wu.  In 
fact,  we  have  attempted  to  adhere  as  closely  as  possible  to  the 
original  method  and  the  variations  arc  due  to  the  smaller  volume 
of  blood  taken  for  analysis.  Before  introducing  these  changes  it 
was  necessary  first  to  check  their  effect  on  the  accuracy  of  the 
determination. 

In  the  precipitation  of  the  blood  proteins  different  proportions 
of  blood  and  reagents  are  used.  The  original  i^roportions  might 
possibly  be  preserved— that  is,  0.2  cc  of  blood,  1.4  cc  of  water, 
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0.2  cc  of  tungstate  and  0.2  cc  of  acid,  giving  a  total  volume  of  2  cc, 
from  which  after  centrifugalizing  difficulty  is  encountered  in 
obtaining  even  1  cc  of  solution  for  analysis  To  ensure  an  ade- 
cjuate  ^•olume  of  liquid  for  examination  we  have  increased  the 
total  volume  to  5  cc,  which,  after  centrifugalizing,  yields  3  cc  for 
analysis.  In  doing  so  we  have  preserved  the  original  concentration 
of  tungstate,  but  at  the  same  time  the  total  amount  in  the  portion 
taken  for  analysis  is  slightly  increased.  That  this  slight  increase 
in  tungstate  is  not  sufficient  to  efi'ect  the  determination  is  indicated 
by  the  following  table: 

TABLE  I  — RESULTS  OBTAINED  WITH  FOLLN-WU  METHOD 

AND  MICRO-MODIFICATION. 

Folin-Wu,  Micro-modification, 

Blood  No.  per  cent.  per  cent. 

1  0.0588  0.0570 

2  0.0843  0.0850 

3  0.0913  0.0925 

4  0.0950  0.0960 

5  0.0970  0.1090 

6  0.1040  0.0985 

7  0.1110  0.1140 

8  0.1140  0.1170 

9  0.2100  0.2000 
10  0.2200  0.2240 

The  table  also  shows  the  degree  of  accuracy  of  the  method  as 
compared  to  that  of  Folin  and  Wu. 

It  was  also  necessary  to  establish  the  reducing  value  of  the 
copper  solution  to  the  smaller  amounts  of  sugar  encountered  in 
using  0.2  cc  of  blood  and  also  to  the  change  in  concentration  due 
to  taking  3  cc  instead  of  2  cc  of  filtrate  for  analysis.  Working 
with  pure  sugar  solutions  and  using  the  technic  of  the  micro- 
modification  we  have  covered  the  range  of  blood  sugars  ordinarily 
encountered.  Very  good  results  were  obtained,  as  shown  by 
the  following  table : 

TABLE  II. — RESULTS  OBTAINED  USING  PUHE  DEXTROSE  SOLUTIONS  OF 
CONCENTR.\TIONS  ORDINARILY  ENCOUNTERED  IN  THE  EMPLOY- 
MENT OF  THE  MICRO-MODIFICATION. 

Amount  of  dextrose  in  3  cc  of 


Theoretical  blood  sugar, 

filtrate. 

Amount  of  dextrose  by  analysis, 

per  cent. 

mg. 

mg. 

0.06 

0.072 

0.075 

0.07 

0.084 

0.083 

0.08 

0.096 

0.098 

0.09 

0.108 

0.106 

0.1 

0.12 

0.125 

0.11 

0.132 

0.138 

0.12 

0.144 

0.149 

0.13 

0.156 

0.152 

0.14 

0.168 

0.170 

0.15 

0.180 

0.176 

0.20 

0.240 

0.242 

Q.25 

0.300 

0.305 

0.30 

0..360 

0.364 

0.35 

0.420 

0.410 
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Before  using  the  modification  suggested  the  paper  of  Folin  and 
Wu  should  be  carefully  read,  all  precautions  noted  and  finally 
a  series  of  duplicate  determinations  made  to  check  the  accuracy 
of  the  micro-modification  with  the  orginial  method. 

In  case  a  number  of  determinations  are  desired  on  patients  in 
the  hospital  the  centrifuge  tubes,  containing  3.8  cc  of  water,  may 
be  prepared  in  the  laboratory  and  carried  to  the  bedside,  the 
various  bloods  taken,  transferred  to  the  tubes  and  finally  re- 
turned to  the  laboratory  for  analyses. 

Conclusions.  1.  A  micro-modification  of  the  method  of  Folin 
and  Wu  is  described  for  the  determination  of  blood  sugar  in  0.2  cc 
of  blood,  which  may  be  obtained  from  the  finger  or  lobe  of  the  ear. 

2.  We  have  found  the  method  of  value  for  clinical  purposes 
in  supplementing  the  original  method  when  blood  cannot  be  ob- 
tained from  a  vein. 


THE  ROLE  OF  CONCENTRATED  CEREAL-MILK  MIXTURES 
IN  EARLY  INFANCY. 

By  Gaylord  W.  Graves,  M.D., 

NEW    YORK. 

(From  the  Department  of  Diseases  of  Children  of  Columbia  University.) 

The  activity  of  diastatic  and  amylolytic  ferments  in  the  digestive 
functions  of  the  newborn  has  long  been  recognized.  It  has  been 
noted,  moreover,  that  even  in  the  first  days  of  life  there  is  a  rapid 
increase  in  power  to  digest  starch.  This  capacity  is  highly  devel- 
oped by  the  eighth  month  and  is  said  to  undergo  little  increase 
during  the  succeeding  two  years. ^  Due  attention  has  been  paid  to 
the  infant's  apparent  need  for  cereal  to  supplement  milk  during 
the  last  months  of  the  first  year,  and  the  addition  of  barley  or  other 
similar  finely  divided  cereal  to  the  formula  by  the  third  month,  at 
least,  has  been  customary.  Foremost  reasons  for  this  practice 
have  been  the  protective  colloid  action  of  the  cereal,  notabl^'  barley, 
in  ensuring  advantageous  subdivision  of  casein  curds;  and  the 
comparatively  slow  breaking  down  and  absorption  of  starch  in  a 
manner  not  conducive  to  the  fermentation  so  noticeable  at  times 
when  carbohydrate  of  less  complex  molecular  structure  is  employed 
exclusively. 

Notwithstanding  these  facts  the  administration  to  very  young 
infants  of  gruel  mixtures  of  almost  solid  consistency,  containing 
10  to  15  per  cent  starch,  is  a  comparatively  new  departure  and 

>  Morse  and  Talbot:     Diseases  of  Nutrition  and  Infant-feeding,  Chapter  III. 
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calls  for  the  setting  down  of  additional  clinical  data  as  rapidly  as 
these  become  available. 

Hans  Hahn,2  in  1911,  reported  good  results  from  the  administra- 
tion to  vomiting  infants  of  5  to  6  per  cent  grits  in  milk  in  such 
form  that  1  liter  represented  1000  calories. 

McClure/  in  1914,  reported  the  case  of  an  infant  who  retained 
breast  milk,  but  after  three  and  a  half  months  uniformly  regurgi- 
tated artificial  food  and  at  six  and  a  half  months  weighed  only 
7  pounds,  10  ounces,  giving  evidence  that  the  vomiting  was  neurotic. 
Immediate  cessation  followed  the  feeding  of  thick  barley  gruel  with 
a  spoon,  and  recovery  continued,  the  stools  remaining  starch-free, 
on  the  substitution  of  a  thick  mixture  of  farina  and  milk  (1  to  6) 
boiled  one  hour. 

The  most  striking  pioneer  work  was  that  of  Sauer,^  who  in  1918 
reported  12  cases  of  pyloric  obstruction  treated  by  thick  cereal, 
with  11  recoveries  and  1  death  from  subsequent  pneumonia.  Two 
of  his  patients  were  successfully  given  the  thick  cereal  feeding 
at  five  weeks  and  one  month  respectively,  each  weighing  about 
5  pounds.  The  mixture  consisted  of  9  ounces  of  skimmed  milk, 
12  ounces  of  water,  6  tablespoonfuls  of  farina  and  3  tablespoonfuls 
of  dextrimaltose,  boiled  one  hour  in  a  double  boiler  until  sufficiently 
thick  to  adhere  to  a  spoon  and  fed  to  the  amount  of  at  least  2 
tablespoonfuls  six  or  seven  times  in  twenty-four  hours.  Sauer 
believed  that  the  thick  cereal  could  not  be  ejected  by  the  sudden 
explosive  contractions  that  produced  projectile  vomiting  of  liquid 
and  that  the  effect  of  the  thick  food  under  slow  peristaltic  contrac- 
tion of  the  gastric  wall  was  gradually  to  relax  the  constriction  of 
the  pylorus. 

Porter^  a  year  later  reported  similar  success  with  10  cases,  any 
one  of  which  he  would  have  submitted  otherwise  to  operation  with 
confidence  of  finding  "a  definite  hj'pertrophy  of  the  pyloric  mucosa 
with  obstruction  at  the  outlet  of  the  stomach."  In  preference  to 
the  farina  he  employed  10  per  cent  rice  flour  as  more  soluble  under 
moderate  heat  and  less  likely  to  cause  diarrhea  through  saccharo- 
lytic  fermentation.  The  food,  partially  liquefied,  was  fed  into  the 
base  of  a  "Hygeia"  nipple,  which  was  slit  at  the  end,  thus  per- 
mitting sucking.  One  of  his  patients  was  five  weeks  old  and 
weighed  6  pounds. 

The  method  was  further  employed  by  MLxsell,^  with  striking 
success,  in  cases  of  malnutrition  dependent  on  vomiting.  He  was 
able  to  combine  cane  sugar,  maltose  and  rice  or  farina,  with  skimmed 
milk  ranging  from  1  to  2  per  cent  fat,  in  a  very  thick  and  yet  appar- 
ently readily  digestible  mixture  with  a  "polycarbohydrate"  content 

«  Med.  Klin.,  1911.  7,  1452. 

'  Am.  Jovir.  Dis.  Children,  1914,  7,  48. 

*  Arch.  Pediat.,  July,   1918,  p.  385.  '  Ibid.,   1919.  p.  385. 

•  Ibid.,  August,  1919,  p.  449,  and  August,  1920,  p.  486. 
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as  high  as  16  per  cent.  The  resultmg  gains  were  spectacular:  in 
one  instance,  82  ounces  in  seventy  days;  in  another,  68  ounces  in 
eight  weeks;  and  in  another,  110  ounces  in  eighty-six  days.  After 
the  sixth  month  he  employed  from  2  to  6  ounces  of  green  vegetable 
puree  with  the  cereal  mixture,  and  concluded  that  in  such  form 
food  high  in  carbohydrate  percentage  and  of  very  high  caloric 
value  could  be  given  benefically,  in  malnutrition  cases  with  dis- 
turbed digestion. 

Recently,  Durand"  has  reviewed  50  cases  fed  by  him  on  thick 
cereal  mixtures,  including  the  records  of  infants  ranging  in  age  from 
three  weeks  to  nine  months  and  in  weight  from  4f  pounds  up.  Of 
1 1  infants  showing  signs  of  pyloric  obstruction  9  did  well.  One 
gained  137  ounces  in  sixty-one  days.  Excellent  results  were 
obtained  by  the  administration  of  thick  barley  gruel  in  conjunc- 
tion with  breast-feedings  by  the  method  suggested  by  Current^ 
for  overnourished  colic  cases.  One  heaping  teaspoonful  of  barley 
and  a  level  teaspoonful  of  sugar  were  cooked  down  in  12  ounces  of 
water  to  8  ounces,  and  this  was  fed  in  small  amounts  before  breast- 
feedings. 

Durand  concluded  that  thick  cereal  mixtures  could  safely  be 
given  in  quantities  of  from  1  to  4  tablespoonfuls  at  a  feeding,  that 
such  food  was  retained  better  than  liquid,  checked  peristalsis  and 
traversed  the  pylorus  better  than  fluid  in  obstinate  cases,  and  was 
to  be  employed  before  operation  in  pyloric  cases.  He  considered 
the  method  serviceable  in  neurotic  vomiting  and  certain  types  of 
malnutrition,  and  particularly  effective  in  the  treatment  of  colic 
in  breast-fed  infants. 

The  foregoing  review  suggests  that  the  foundation  has  been 
laid  for  the  application  of  concentrated  cereal-milk  feeding  to  a 
wide  range  of  disorders,  and  to  exemplify  the  results  of  such  varied 
application  the  writer  has  selected  records  of  11  cases  observed 
under  diflerent  conditions.  The  babies  treated  under  hospital 
supervision  received  the  benefit  of  detailed  study,  but  were  not 
always  supervised  by  the  same  physician  or  nurse,  lacked  the 
element  of  maternal  care,  and  in  spite  of  the  usual  safeguards  were 
undoubtedly  subject  to  moderate  danger  of  infection. 

case  reports. 

Case  I.— Mild  Pylorospasm;  Liqiiid  Food  InUAerancc.  J.  R.  J., 
male,  born  at  term,  weighing  6  pounds,  was  nursed  at  three-hour 
intervals  for  seven  weeks  and  then  given  a  feeding  of  milk,  water 
and  dextrimaltose  to  supplement  breast  milk.  When  one  month 
old  he  cried  before  feedings,  vomited  curds  and  showed  evidence 
of  colic,  weighing  only  5  pounds,  15  ounces.     He  was  at  first  given 

'  Northwest   Med.,  October,   1920.  p.  240. 
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three  two-ounce  feedings  daily  of  a  mixture  consisting  of  2  ounces  of 
whole  milk,  4  ounces  of  water  and  3  teaspoonfuls  of  dextrimaltose,  to 
alternate  with  the  nursings;  but  when  seen  one  week  later  had 
developed  forcible  vomiting  after  almost  every  feeding  and  still 
weighed  5  pounds,  15  ounces. 

He  was  then  given  a  thick  cereal  feeding  consisting  of  10  ounces 
of  milk  containing  2  per  cent  fat,  10  ounces  of  water,  3^  tablespoon- 
fuls  of  farina  and  1  of  cane  sugar  cooked  down  to  10  ounces.  Two 
tablespoonfuls  were  given  before  the  nursing  of  not  to  exceed  ten 
minutes,  five  times  daily,  and  2|  tablespoonfuls  were  given  without 
nursing  twice  daih'.  Only  one  vomiting  attack  occurred  in  the 
next  four  days  and  bowel  movements  to  the  number  of  two  daily 
replaced  the  condition  of  constipation.  During  the  next  twenty 
days  of  thick  cereal  feeding  supplementing  breast  milk  in  the 
manner  described  there  was  a  gain  of  1  pound.  When,  however 
the  weight  had  reached  7  pounds  vomiting  recurred  and  gain  in 
weight  became  slower,  so  that  a  change  was  made  to  a  liquid  formula 
consisting  of  5  ounces  of  evaporated  milk,  2h  tablespoonfuls  of 
barley,  1  tablespoonful  of  sugar,  water  sufficient  to  make  25  oinices; 
3  ounces  without  nursing  three  times  daily,  2^  ounces  with  nursing 
four  times  daily.  The  vomiting  immediately  became  worse  and 
the  weight  fell  to  6  pounds,  14  ounces  in  four  days.  A  return  was 
now  made  to  the  thick  cereal  feeding  with  the  substitution  of  evapo- 
rated milk  for  the  plain  milk  previously  used:  5  ounces  of  evapo- 
rated milk,  3  tablespoonfuls  of  farina,  1  tablespoonful  of  cane  sugar, 
water  sufficient  to  make  20  ounces,  the  whole  cooked  down  to  10 
ounces,  of  which  1  to  2  tablespoonfuls  were  given  at  each  feeding, 
nursing  being  permitted  three  or  four  times  daih'.  The  vomiting 
which  had  recurred  on  the  liquid  formula  after  nearly  every  feeding 
now  ceased  abruptly.  Because,  however,  there  was  no  appreciable 
gain  in  weight  during  the  following  ten  days,  although  the  evapo- 
rated milk  portion  in  the  formula  had  been  increased  to  6  oinices, 
nursing  was  discontinued. 

A  gain  of  |  pound  in  the  next  eleven  days  followed,  the  stools 
which  previously  had  shown  the  presence  of  starch  became  starch- 
free  and  vomiting  ceased  except  after  the  administration  of  water 
or  attempts  to  give  orange  juice. 

The  thick  cereal  feeding  was  maintained  with  gradual  increase 
to  include  7  ounces  of  evaporated  milk,  3^  tablespoonfuls  of  farina, 
1|  tablespoonfuls  of  sugar;  and  in  spite  of  occasional  vomithig  the 
baby  at  four  and  a  half  months  weighed  nearly  9  pounds  and  was 
tolerating  the  cereal  mixture  to  the  amount  of  65  calories  per  pound 
of  body  weight. 

Case  II.— Extreme  Pylorospasm;  Projectile  Vomiting  and  Visible 
Peristalsis  without  Palpable  Tumor.  L,  D.,  female  born  of  healthy 
parents  at  term,  weighing  6|  pounds,  was  nursed  for  two  weeks 
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and  then  given  a  feeding  of  9  ounces  of  whole  milk,  4  teaspoonfuls 
of  "Imperial  Granum"  and  23  ounces  of  water;  2|  ounces  every 
three  hours.  This  was  replaced  by  10|  ounces  of  milk,  6  teaspoon- 
fuls of  dextrimaltose  and  15  ounces  of  water;  3  ounces  every  three 
hours.  At  five  weeks,  vomiting,  which  had  been  occasional,  became 
constant;  obstinate  constipation  developed  and  loss  of  weight  began 
to  be  rapid,  so  that  on  an  initial  examination  at  seven  weeks  she 
weighed  only  6|  pounds. 

Nutrition  was  extremely  poor  and  during  examination  there  was 
a  sharp  attack  of  projectile  vomiting,  accompanied  by  visible 
gastric  peristalsis,  which  persisted  in  waves  the  size  of  an  English 
walnut  for  some  time  after  the  stomach  was  emptied  (although  no 
pyloric  tumor  could  be  felt).  A  weak  formula  consisting  of  8 
tablespoonfuls  of  dry  albumin  milk  (Hoos)  in  24  ounces  of  water 
(3  ounces  every  three  hours)  was  attempted,  but  8  of  11  feedings 
during  thirty-six  hours  were  vomited  and  the  weight  fell  abruptly 
to  6  pounds,  1  ounce. 

At  this  point  feeding  of  thick  cereal  and  skimmed  milk  was  begun : 
24  ounces  obtained  after  removal  of  top  8  ounces  from  quart  bottle,  4 
level  tablespoonfuls  of  rice  flour,  1  level  tablespoonf  ul  of  dextrimaltose, 
water  to  make  1  quart.  This  mixture  was  cooked  down  to  1  pint 
and  fed  from  a  spoon  to  the  amount  of  2|  tablespoonfuls  every 
four  hours.  Practically  all  the  food  (350  to  400  calories)  was 
greedily  ingested  in  the  twenty-four-hour  period,  and  of  the  first 
34  feedings  only  3  were  vomited.  Normal  movements  occurred 
to  the  number  of  2  daily  and  careful  examination  two  days  after 
the  institution  of  the  cereal  feeding  showed  no  starch  in  the  stool. 
After  five  days  a  slight  increase  in  the  fat  content  of  the  mixture 
was  attempted,  but  was  withheld  on  the  recurrence  of  projectile 
vomiting.  The  weight,  however,  had  increased  10  ounces  during 
the  five  days.  During  the  succeeding  week  a  reduced  formula  was 
maintained  in  the  form  of  20  ounces  of  milk  (top  8  ounces  removed), 
4  tablespoonfuls  of  rice  flour,  1  tablespoonful  of  dextrimaltose,  water 
to  make  30  ounces,  the  whole  cooked  down  to  1  pint;  and  a  special 
attempt  was  made  to  give  |  ounce  of  water  three  hours  after  the 
regular  feedings.  Four  of  6  water  feedings,  however,  were  vomited 
while  all  but  5  of  33  cereal  paste  feedings  were  retained.  The 
weight  in  five  days  on  the  reduced  feeding  fell  to  6^  pounds,  but 
in  another  five  days,  during  which  time  2^  tablespoonfuls  at  a  feed- 
ing were  given,  rose  to  6  pounds,  14  ounces. 

Progress  was  here  seriously  interrupted  by  the  recurrence  of 
projectile  vomiting  following  the  administration  of  water.  Vomit- 
ing subsided  when  the  food  was  further  reduced  by  a  colleague  to 
18  ounces  of  fat-free  milk,  4  tablespoonfuls  of  rice  flour  and  1 
of  dextrimaltose,  with  the  added  provision  that  the  mixture  should 
be  peptonized.  The  weight,  however,  dropped  rapidly  to  6^ 
pounds,  whereupon  there  were  signs  of  circulatory  failure. 
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The  advisability  of  operation  was  now  seriously  considered,  but 
in  view  of  the  quiescence  of  the  vomiting  a  final  attempt  was  made 
to  increase  the  food  intake  and  the  following  formula  given:  6 
ounces  of  evaporated  milk,  4  tablespoonfuls  of  rice  flour,  1|  table- 
spoonfuls  of  milk  sugar,  water  to  make  20  ounces.  This  was 
cooked  down  to  10  ounces  and  peptonized.  Immediate  improve- 
ment followed,  and  although  no  water  was  given  during  a  period  of 
two  weeks  the  gain  in  weight  was  most  gratifying:  September  5, 
6|  pounds;  September  6,  6|  pounds;  September  7,  7  pounds;  Sep- 
tember 12,  7  pounds,  7  ounces;  September  26,  8  pounds,  3  ounces. 

The  cereal  feedings  with  evaporated  milk  were  gradually  replaced 
during  the  fifth  month  by  a  liquid  formula  of  evaporated  milk, 
dextrimaltose  and  barley,  at  first  given  only  once  daily.  Eventu- 
ally the  evaporated  milk  was  replaced  by  ordinary  milk,  and  at 
the  age  of  thirty-six  weeks  the  baby  weighed  16f  pounds,  and  was 
apparently  normal. 

The  administration  of  atropin  sulphate  was  begun  early  in  this 
case  and  continued,  for  several  weeks  in  dosage  gradually  increased 
from  TuVir  §r.  to  y^u  gr.  every  four  hours.  No  undue  effects  were 
noted  and  probably  a  much  larger  dose  might  have  been  employed, 
as  recommended  by  Haas,^  had  the  vomiting  not  been  controlled. 

Summary.  Obstinate  pylorospasm  in  a  female  infant  of  seven 
weeks  was  successfully  relieved  by  the  administration  of  con- 
centrated skimmed  milk-cereal  and  evaporated  milk-cereal  mixtures 
after  the  withholding  of  all  liquid.  Starch  digestion  appeared  to 
be  complete.  Peptonization  and  the  administration  of  moderate 
doses  of  atropin  were  employed,  but  did  not  appear  determining 
factors.  Gain  in  weight  was  maintained  on  the  giving  of  a  mixture 
supplying  70  calories  per  pound,  while  rapid  loss  occurred  even 
when  vomiting  was  under  control,  on  limitation  of  this  allowance 
to  55  calories. 

Case  HI.— Extreme  Pylorospasm;  Projectile  Vomiting;  Visible 
Peristalsis  and  Palpable  Tumor;  Stenosis  Incomplete.  S.  C,  male, 
born  at  term,  was  brought  under  dispensary  observation  when 
five  weeks  old,  weighing  8  pounds,  11  ounces.  He  was  unusually 
hungry,  constipated  and  occasionally  vomited,  but  in  other  respects 
conformed  to  normal.  The  attempt  to  feed  in  small  amounts 
alternately  with  the  nursing  a  mixture  of  16  ounces  each  of 
whole  milk  and  water  containing  a  tablespoonful  of  "Imperial 
Granum"  was  followed  by  more  frequent  vomiting,  which  per- 
sisted after  both  nursing  and  bottle-feeding,  when  the  supplementary 
formula  was  changed  to  3  ounces  of  whole  milk,  6  ounces  of  water 
and  3  teaspoonfuls  of  cane  sugar,  3  ounces  three  times  daily.  At 
the  end  of  a  month  the  weight  had  fallen  to  8  pounds,  2  ounces,  and 

»  Arch.  Pediat.,  September-October,  1919. 
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although  a  gain  of  7  ounces  in  ten  days  was  then  obtained  on  feed- 
ings of  3  tablespoonfuls  of  dry  milk  powder  and  1  teaspoonful  of 
dextrimaltose  in  4  ounces  of  water,  the  vomiting  increased,  and 
when  the  infant  was  thirteen  weeks  old  became  actually  projectile. 
The  weight  in  consequence  fell  to  8  pounds  in  five  days. 

At  this  juncture  the  baby  was  admitted  to  the  hospital  with  the 
record  (by  an  experienced  observer)  of  a  visible  peristaltic  wave 
and  a  palpable  tumor  at  the  site  of  the  pylorus. 

Cereal-milk  feeding  was  administered  in  the  form  of  a  mixture 
of  14  ounces  of  whole  milk,  5  tablespoonfuls  of  farina  and  1  of 
sugar,  cooked  down  with  water  to  a  thick  paste,  of  which  5  table- 
spoonfuls were  given  as  the  only  food  six  times  daily,  ^'omiting 
at  once  subsided  and  roentgen-ray  examinations  and  aspirations 
of  gastric  contents  alike  failed  to  reveal  abnormal  food  retention. 
Under  later  dispensary  supervision  feeding  of  the  same  type  was 
continued  until  at  the  expiration  of  eight  weeks  a  weight  of  IH 
pounds  was  attained.  Unfortunately  progress  was  then  interrupted 
by  a  severe  cold  accompanied  by  diarrhea  and  fever  rising  at  one 
time  to  105°,  necessitating  a  second  period  of  hospital  care.  Pro- 
tein milk  in  liquid  form  was  well  tolerated  during  this  attack,  and 
upon  its  termination  a  milk,  sugar  and  barley  modification  in  the 
usual  liquid  form  was  given.  This  was  maintained,  with  excellent 
results,  until  the  latter  part  of  the  first  year,  at  which  time  de%elop- 
ment  was  practically  normal. 

The  existence  for  even  a  brief  period  of  a  palpable  pyloric  tumor 
in  a  case  which  nevertheless  responded  so  promptly  to  the  thick 
cereal  must  be  regarded  as  exceptional,  and  by  no  means  as  an 
argument  against  operation  in  the  presence  of  similar  signs,  with 
more  persistent  obstruction. 

Case  W .—Complete  Pyloric  Stenosis  with  Palpable  Tumor;  Opera- 
tion; Recovery.  E.  Q.,  male,  was  admitted  to  Bellevue  Hospital  at 
the  age  of  four  weeks  weighing  only  6|  pounds,  despite  the  record 
of  a  birth  weight  of  9  pounds.  He  had  been  breast-fed,  but  in  the  two 
weeks  prior  to  admission  was  reported  to  have  lost  2  pounds,  owing 
to  projectile  vomiting,  which  began  at  two  weeks.  He  had  always 
been  constipated.  Upon  examination  he  appeared  wrinkled  and 
pale  and  was  found  to  have  a  small  tumor  in  the  right  hypochon- 
drium  about  half  the  size  of  a  peanut.  An  attempt  was  made  to 
administer  a  thick  cereal  paste  consisting  of  7^  ounces  of  whole 
milk,  7^  ounces  of  water,  3  tablespoonfuls  of  farina  and  1  of  cane 
sugar,  cooked  down  to  solid  consistency.  This  was  retained 
during  the  first  eighteen  hours,  then  violently  vomited  en  masse. 

The  patient  was  immediately  hurried  to  operation,  whicli  was 
performed  twenty-four  hours  after  admission  to  the  hospital.  The 
stomach  was  greatly  dilated,  and  the  pylorus,  measuring  1  by  2 
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cm.,  was  discovered  to  be  as  hard  as  cartilage  and  much  hyper- 
trophied.  An  incision  2  cm.  long  was  made  through  the  muscular 
coats  down  to  the  mucosa,  after  which  the  wound  was  closed  in  the 
ordinary  manner.  The  baby  then  did  well  on  breast-milk  feedings, 
showing  no  recurrence  of  the  vomiting,  and  making  a  continuous 
and  uneventful  recovery  and  gain. 

This  case  shows  the  limitations  of  even  the  thick  cereal  feeding 
in  dealing  with  true  pyloric  stenosis,  and  is  presented  with  the  frank 
purpose  of  offsetting  any  inclination  on  the  part  of  the  physician 
to  employ  any  feeding  method  too  persistently  in  instances  in 
which  the  underlying  condition  is  beyond  doubt  surgical  rather 
than  medical. 

Case  V. — Persistent  Projectile  Vomiting  at  Fourteen  Months; 
Delayed  Growth.  F.  F.,  male,  born  supposedly  at  term,  weighed  only 
5  pounds.  He  was  nursed  for  nine  months,  receiving  supplementary 
modified  milk-feeding  after  five  months.  \'omiting  occurred  first  at 
two  weeks.  It  was  reported  to  have  been  projectile  and  persisted 
up  to  the  age  of  fourteen  months,  when  the  baby  was  referred  for 
treatment,  weighing  14j  pounds.  Constipation  had  been  constant 
from  the  beginning  of  cows'  milk  feeding.  Although  liquid  milk  was 
consistently  vomited,  certain  solid  food  articles,  such  as  zwieback, 
potato  and  dry  milk  powder,  without  water,  were  greedily  taken 
and  often  retained.  Physical  examination  revealed  no  abnormali- 
ties and  no  evidences  of  rickets.  The  child  was  uniformly  small 
and  of  an  infantile  tv'pe. 

An  attempt  to  feed  a  weak  liquid  evaporated  milk  formula  pre- 
pared with  rice  flour  and  dextrimaltose  was  unsuccessful  and  a 
thick  cereal  feeding  was  substituted,  containing  4  tablespoonfuls 
of  rice  flour  and  2  tablespoonfuls  of  dextrimaltose,  with  28  oinices 
of  milk  and  4  of  water,  the  entire  mixture  being  cooked  down  to 
18  ounces.  This  was  supplemented  by  plain  cereal,  broth  thickened 
with  gruel,  junket,  bread,  butter  and  potato. 

The  vomiting  persisted,  but  at  intervals  of  greater  and  greater 
length,  and  gradually  took  on  less  severity,  so  that  much  of  the 
stomach  contents  was  not  expelled.  The  weight,  however,  fell 
during  the  first  nineteen  days  to  13  pounds,  and  did  not  again 
reach  14j  until  two  months  from  the  time  the  patient  was  first 
seen.  Vomiting  even  then  occurred,  although  improvement  in  the 
general  condition  was  apparent.  During  the  eighteenth  month 
unmodified  milk-feeding  was  instituted  and  the  diet  was  enlarged  to 
include  vegetables  and  bread  and  butter  more  liberally. 

At  two  and  a  quarter  years  the  patient  was  in  good  health,  with- 
out evidence  of  rickets,  weighing  19^  pounds.  He  still  belonged 
to  a  type  bordering  on  the  infantile,  but  promised  to  outgrow  this 
classification. 
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Case  \1.— Liquid  Food  Intolerance  at  Three  Months.  M.  M., 
female,  weighing  7^  pounds  at  birth,  began  to  vomit  at  two  months 
after  niu-sing  at  intervals  of  two  and  half  hours.  Vomiting  had 
increased  on  a  formula  composed  of  10  ounces  of  whole  milk, 
1  tablespoonful  of  barley,  4  teaspoonfuls  of  milk  sugar,  4|  ounces 
every  two  and  a  half  hours,  and  had  not  been  lessened  by  the  substi- 
tution of  6  ounces  of  evaporated  milk  for  the  whole  milk.  "When 
examined  at  the  age  of  three  months  the  baby  weighed  8j  pounds, 
was  pale,  poorly  nourished  and  looked  ill.  Gastric  lavage  two  hours 
after  the  feeding  brought  up  only  a  small  amount  of  mucus. 

A  feeding  consisting  of  8  to  10  ounces  of  2  per  cent  milk,  3 
tablespoonfuls  of  farina  and  1  of  sugar,  with  sufficient  water  to 
make  26  ounces,  was  cooked  down  to  half  its  volume  and  the 
resulting  thick  paste  was  fed  to  the  amount  of  2  to  2^  tablespoonfuls 
every  three  hours. 

Five  days  later,  as  there  was  only  occasional  regurgitation  and 
the  baby  seemed  very  hungry,  the  formula  was  increased  to  include 
10  ounces  of  whole  milk,  3|  tablespoonfuls  of  farina  and  1|  table- 
spoonfuls of  sugar;  3  tablespoonfuls  being  given  every  three  hours. 
The  weight  increased  during  a  period  of  eleven  days  from  8j  to  8| 
pounds,  but  the  occurrence  of  green  stools  with  much  gas  upon 
attempt  at  further  increase  in  the  food  necessitated  a  return  to  the 
first  cereal  formula.  Meanwhile,  inaccuracy  in  the  home  record 
made  it  impossible  to  compute  the  exact  twenty-four  hours'  intake. 
x\t  the  end  of  eleven  days  of  the  cereal  feeding  the  use  of  evaporated 
milk  in  place  of  the  ordinary  milk  was  begun  with  a  formula  contain- 
ing 8  ounces  of  evaporated  milk,  3|  level  tablespoonfuls  of  farina  and 
1  tablespoonful  of  sugar,  cooked  down  with  water  to  8  ounces  and 
fed  in  amount  up  to  3  tablespoonfuls  every  three  hours.  The 
mother  was  conservative  and  reduced  the  milk  to  6  ounces.  This 
may  have  accounted  for  the  slight  gain  of  only  3  ounces  in  the  ensu- 
ing twelve  days.  From  this  point  on,  however,  a  larger  quantity 
of  food  was  prepared,  and  although  it  was  expected  that  all  would 
not  be  used,  the  following  formula  (through  misunderstanding) 
was  given  in  its  entirety  every  twenty-four  hours:  14  ounces  of 
evaporated  milk,  5|  tablespoonfuls  of  farina,  2^  tablespoonfuls  of 
sugar,  water  to  make  1  quart,  the  whole  cooked  down  to  15 
oimces,  supplying  nearly  90  calories  per  pound  of  body  weight. 
The  effect  was  immediate.  Vomiting  ceased,  the  stools  became 
uniformly  good  and  a  gain  of  18  ounces  occurred  in  six  days.  Mean- 
while an  attempt  to  feed  one  bottle  of  dry  milk  powder  dissolved 
in  water  occasioned  vomiting  and  hiccough.  The  cereal  fornuila 
was  accordingly  maintained  with  slight  reduction,  and  at  the  expi- 
ration of  another  three  weeks  the  weight  had  increased  to  11  pounds, 
9  ounces,  making  the  total  gnin  for  twenty-seven  days  on  the  high 
calory  formula  45  ounces. 

Progress  continued  on  the  thick  cereal  combined  with  evaporated 
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milk  and  supplemented  by  the  administration  of  orange  juice,  until 
at  seven  months  the  baby  weighed  15f  pounds.  The  gain  during 
the  final  ninety-four  days,  in  spite  of  the  occurrence  of  chicken-pox, 
was  97  ounces. 

Case  Wl.— Breast-milk  Idiosyncrasy  Intolerance  of  Liquid.  R. 
K.,  female,  was  born  at  term,  weighing  7  pounds.  During  preg- 
nancy the  mother  had  had  marked  symptoms  of  toxemia,  but 
at  the  time  of  labor  was  in  fair  condition.  The  baby  began  to 
vomit  at  the  very  outset  and  continued  vomiting  after  practically 
every  nursing.  At  the  end  of  one  week,  during  which  breast  milk 
only  was  given,  vomiting  was  accompanied  by  an  attack  of  choking 
and  cyanosis,  which  caused  great  alarm,  and  apparently  might 
readily  have  culminated  in  suffocation.  Similar  attacks  of  less 
severity  had  previously  occurred.  Upon  examination  the  infant 
appeared  normal,  weighing  7  pounds  and  presenting  no  evidence 
of  pyloric  tumor  or  intense  gastric  spasm.  Lavage  obtained  a 
moderate  amount  of  mucus  but  very  little  food  residue.  The 
stools  were  fairly  normal. 

Nursing  was  suspended  for  a  period  of  twelve  hours,  during 
which  a  mixture  consisting  of  3  tablespoonfuls  of  farina  and  1  of 
cane  sugar  in  1  pint  of  water,  cooked  down  to  8  ounces,  was  fed 
at  three-hour  intervals  with  a  spoon.  After  twelve  hours  3  ounces 
of  whole  milk  were  incorporated  in  the  formula.  All  of  the  cereal 
feedings  were  eagerly  taken  and  retained.  At  the  end  of  this 
period  a  nursing  was  retained,  but  repetition  of  nursing  after 
another  twelve  hours  occasioned  vomiting.  During  the  second 
week  of  life  the  formula  was  increased  to  include  6  ounces  of  milk, 
with  no  unfavorable  result.  After  five  daj^s  of  this  procedure 
nursing  was  again  attempted  for  three  minutes  only  at  every  second 
cereal-feeding,  but  slight  vomiting  recurred,  and  at  about  the  end 
of  the  second  week  there  was  another  serious  choking  attack.  At 
this  time  an  ordinary  skin  test  was  made  with  a  drop  of  the  mother's 
milk.  An  urticarial  wheal,  livid,  elevated  and  of  about  the  diameter 
of  a  dime,  became  apparent  in  about  five  minutes  and  faded  slowly, 
indicating  that  the  infant  was  possibly  sensitized  against  the  breast 
milk.  Nursing  was  still  permitted  with  caution  at  the  mother's 
request,  but  by  the  end  of  the  third  week  had  been  found  absolutely 
futile,  w^hile  even  the  administration  of  water  caused  discomfort 
and  occasional  vomiting. 

Cereal-feeding  was  successfully  maintained,  with  further  increase 
in  the  formula,  until  by  the  end  of  the  fourth  week  a  mixture  incor- 
porating 9  ounces  of  whole  milk,  3^  tablespoonfuls  of  farina  and 
1\  tablespoonfuls  of  cane  sugar  was  being  taken.  This  was  followed, 
with  little  modification  until  the  end  of  the  fifth  month,  at  which 
time  the  baby  weighed  13^  pounds. 

This  case  illustrates  the  fact  that  intolerance  of  breast  milk  may 


586       graves:  cereal-milk  mlxtuees  in  early  infancy 

exceptionally  constitute  a  very  definite  clinical  entity  analogous  to 
other  forms  of  allergy  and  demonstrates,  furthermore,  the  possi- 
bility of  successfully  administering  thick  cereal  during  the  earliest 
weeks  of  life  if  liquid  food  is  not  tolerated. 

Subcutaneous  injection  of  breast  milk  as  a  means  of  desensitiza- 
tion  in  similar  instances  of  intolerance  by  nurslings  has  recently 
been  reported  to  have  given  excellent  results.^ 

Case  Ylll.— Breast-milk  Colic.  L.  H.,  female,  was  the  fifth  child 
of  healthy  parents,  born  at  term,  weighing  7|  pounds.  After  nursing 
for  one  month  she  developed  marked  colic,  accompanied  by  occa- 
sional vomiting  and  green  stools  to  the  number  of  three  daily.  At  one 
month  her  weight  was  7  pounds,  3  ounces.  She  was  given  a  mixture 
of  6  ounces  of  2  per  cent  milk,  6  ounces  of  water,  3  tablespoonfuls  of 
farina  and  1  tablespoonfulof  cane  sugar,  cooked  down  to  a  thick  paste, 
of  which  1  tablespoonful  was  fed  regularly  before  nursing.  The  food 
was  well  taken  and  the  colic  abated,  the  stools  becoming  more 
solid  and  of  better  appearance,  although  showing  much  starch. 
The  weight  in  sixteen  days  increased  14  ounces.  During  this 
period  an  attempt  was  made  to  feed  2  tablespoonfuls  of  dry  milk 
powder  in  2  ounces  of  water  occasionally  in  place  of  the  cereal. 
Vomiting,  however,  resulted  and  the  mother  reported  that  when 
the  cereal  feeding  was  omitted  nursing  seemed  to  cause  discomfort. 

From  this  time  the  case  was  followed  only  irregularly,  but  by  the 
end  of  the  third  month,  despite  some  improvement  in  the  mother's 
nursing  capacity,  the  cereal  feedings  had  been  proved  to  agree 
better  than  exclusive  nursing  or  conservative  feeding  of  dry  milk 
in  water.  The  weight  had  increased  to  10  pounds,  and  although 
the  infant  was  still  undernourished  and  pale,  she  was  becoming 
muscularly  stronger  and  gave  promise. 

Case  IX. — Acute  Ileocolitis  with  projectile  Vomiting.  R.  M., 
female,  with  negative  family  history,  weighing  7^  pounds  at  birth, 
was  bottle-fed  from  the  outset  under  milk-station  supervision.  She 
had  vomited  a  small  portion  of  every  feeding  after  the  sixth  day 
of  life,  but  the  vomiting  had  not  been  projectile.  Diarrhea  to  the 
degree  of  three  or  four  loose  green  stools  daily  had  accompanied  the 
vomiting.     Loss  of  weight  had  been  progressive. 

She  was  admitted  to  Bellevue  Hospital  at  the  age  of  six  and  a 
half  weeks,  weighing  4  pounds,  15  ounces.  She  was  pale,  emaciated, 
deiiydrated,  with  sunken  fontanel  and  soft  scaphoid  abdomen. 
Leukocytes  numbered  20,000;  polynuclears,  88  per  cent;  lympho- 
cytes, 12  per  cent.     Von  Pirquet  test  was  negative.     The  tempera- 

•Weil:  Jour,  dcs  practioicns,  Soptomljcr  20.  1920,  and  M/^deciiie,  Aun'ist,  1920 
Starck:  Anai)h.vlaxis  tn  Urca.st  Milk,  Archives  dc  m^dccitic  dca  ciifaiils,  Paria, 
September,  1921. 
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tiire,  96°  at  noon,  on  admission,  rose  to  106.5°  at  8  p.m.,  following 
an  intraperitoneal  injection  of  75  cc  of  saline,  then  fell  to  normal. 

Dnring  three  clays  liquid  feedings  were  attempted  in  the  form 
of  barley  water  alone,  boiled  protein  milk  and  barley  water,  whey 
and  albumen  water  and  whey  alone.  The  food  was  well  taken 
but  immediately  vomited.  Twenty  instances  of  vomiting  were 
noted  in  the  first  three  days  and  only  two  of  retention.  On  the 
third  day  the  vomiting  occurred  nine  times,  and  saline  intraperi- 
toneally  was  again  employed.  ]\Ieantime  the  stools,  though  liquid 
and  green,  had  slightly  improved.  The  weight  had  been  increased, 
probably  l)y  the  saline,  to  5  pounds,  2  ounces. 

At  this  point  the  feeding  of  thick  cereal  was  begun  with  a  mixture 
prepared  by  cooking  together  5  ounces  of  whole  milk,  5  ounces  of 
water  and  2  tablespoonfuls  of  farina.  Vomiting  immediately 
ceased  and  the  stools  became  yellow  and  pasty.  Two  days  later 
the  mLxture  was  increased  to  include  8  ounces  of  milk,  3  table- 
spoonfuls  of  farina  and  1  tablespoonful  of  cane  sugar.  No  vomiting 
whatever  occurred  in  a  period  of  three  days,  at  the  expiration  of 
which  time  the  weight  had  increased  3  ounces.  Liquid  food  was  again 
offered  three  times  in  a  period  of  two  days  in  the  form  of  1  ounce 
of  whole  milk,  2  ounces  of  barley  water  and  |  teaspoonful  of  sugar, 
but  the  occurrence  of  projectile  vomiting  compelled  discontinuance. 
The  weight  remained  stationary  for  about  a  week.  Then  the 
cereal  mixture  was  increased  to  9  ounces  of  whole  milk,  3 
tablespoonfuls  of  farina  and  f  tablespoonful  of  sugar,  2|  table- 
spoonfuls  being  given  every  three  hours.  Xo  food  was  left  and 
no  vomiting  occurred.  The  stools  were  yellow,  of  normal  con- 
sistency, and  showed  no  starch.  Improvement  was  further  mani- 
fested by  the  gain  of  5  ounces  in  8  days.  Even  at  this  time,  in  spite 
of  the  fact  that  the  giving  of  small  amounts  of  orange  juice  had 
been  successful,  one  bottle-feeding  daily  of  modified  milk  and 
barley  water  occasioned  vomiting. 

Further  progress  was  prevented  by  the  development  of  pyuria 
accompanied  by  a  rise  in  temperature.  Ultimately  the  patient 
died  of  erysipelas  exactly  two  months  after  admission  to  the  hospital. 

Cereal  feeding  had  been  maintained  throughout  the  case  without 
apparent  untoward  effects. 

Cases  X  and  \l.— Prematurity  with  Defective  Assimilation. 

Case  X.— S.  S.,  female,  was  the  offspring  of  a  mother  who  during 
her  pregnancy  had  active  sv'philis  and  received  six  treatments  with 
salvarsan,  the  latter  treatments  being  conducted  within  one  month 
of  the  birth  of  the  child.  The  baby  was  born  at  term,  weighing  5 
pounds,  3  ounces,  showing  no  evidence  of  sx-philis,  but  gonorrheal 
ophthalmia  on  the  first  day  of  life. 

She  was  fed  for  eight  days  on  a  whole  milk,  lactose  and  barley 


588      graves:  cereal-milk  mixtures  in  early  infancy 

formula  supplying  about  50  calories  per  pound  of  body  weight  and 
of  the  approximate  percentage  composition:  fat  2,  sugar  5  and 
protein  1,5.  During  the  eight  days  her  digestive  symptoms  were 
fairly  good,  but  her  weight  fell  to  4  pounds,  15  ounces.  She  was  then 
gradually  introduced  to  a  formula  of  1  to  H  tablespoonfuls  of  dry 
milk  with  1  teaspoonful  of  cane  sugar  in  2|  ounces  of  water,  breast 
milk  being  substituted  occasionally  when  this  was  available.  Her 
weight  fell  to  4  pounds,  13  ounces,  and  attempts  to  increase  the  food 
were  frustrated  by  an  increasing  tendency  to  diarrhea.  She  was  then 
given  a  formula  of  evaporated  milk,  dextrimaltose  and  barley  water, 
supplying  55  to  65  calories  per  pound.  The  stools  improved  and 
she  became  actually  constipated,  but  the  weight  fell  to  4^  pounds, 
so  that  at  five  weeks  she  weighed  11  ounces  less  than  at  birth. 

At  this  point  a  mixture  consisting  of  7|  ounces  of  whole  milk, 
7|  ounces  of  water,  3  tablespoonfuls  of  farina  and  2  tablespoonfuls 
of  cane  sugar,  cooked  down  to  a  thick  paste,  was  introduced.  The 
baby  appeared  satisfied;  the  stools  were  soft  and  yellow,  although 
containing  starch;  and  the  weight  increased  6|  ounces  in  six  days. 

Nevertheless,  the  infant  suddenly  became  apathetic,  then  stupo- 
rous and  died  before  the  determination  of  any  definite  acute  disease 
could  be  made.  Although  no  autopsy  was  obtained  it  seems 
probable  that  the  fatal  outcome  was  induced  by  congenital  syphilis. 

Case  XL— E.  L.,  female,  with  negative  family  history,  was  born 
prematurely  in  the  obstetrical  ward  of  Bellevue  Hospital,  weighing 
4  pounds.  Except  for  the  lack  of  development  she  appeared  nor- 
mal. She  was  fed  on  breast  milk  supplemented  by  boiled  milk  and 
water  for  two  weeks  and  then  admitted  to  the  premature  ward, 
weighing  3  pounds,  11  ounces.  Under  modified  whole-milk  feeding, 
replaced  after  about  a  week  by  a  combination  of  4  ounces  of  6 
per  cent  milk,  2  drams  of  lactose  and  12  ounces  of  whey;  2  ounces 
at  each  of  eight  feedings  (200  calories  daily),  the  weight  increased 
to  4  pounds,  2  ounces  in  a  period  of  two  weeks,  then  remained 
stationary,  and  on  the  occurrence  of  green  stools,  when  the  infant 
was  five  weeks  old,  fell  to  3  pounds,  15  ounces.  A  mixture  was  then 
introduced  consisting  of  7|  ounces  of  1  per  cent  milk,  7^  ounces  of 
water,  3  tablespoonfuls  of  farina,  2  drams  of  sugar,  the  whole  cooked 
down  to  a  paste  supplying  280  calories  and  fed  with  a  spoon  at 
two-hour  intervals.  The  stools  immediately  became  yellow  and 
pasty,  showing,  however,  the  presence  of  undigested  starch,  and 
the  weight  increased  at  the  rate  of  nearly  an  ounce  daily  to  4  pounds, 
6  ounces.  The  gain  was  at  this  point  interrupted,  although  there 
was  no  apparent  digestive  disturbance,  and  at  the  end  of  eighteen 
days'  trial  a  liqnid  formula  incorjHJratiiig  less  farina  was  instituted: 
whole  milk  9  ounces,  farina  1  tablespoonful,  cane  sugar  I  ounce, 
water  to  complete  21  ounces  (300  calories),  3  ounces  at  seven  feed- 
ings.    This  was  well  tolerated  and  the  weight  increased  1 1  ounces 
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in  a  period  of  fifteen  days.  Gain  was  then  again  deferred  and 
after  a  few  days  a  discharge  of  pus  occurred  from  the  right  ear 
simultaneously  with  the  development  of  conjunctivitis.  Nutrition 
was  maintained  on  liquid  feeding  during  the  succeeding  month, 
with  some  degree  of  improvement  after  the  first  two  weeks,  the 
weight  finally  reaching  5f  pounds.  At  this  point,  however,  the 
infant  became  rapidly  worse,  apparently  from  general  sepsis,  and 
died  at  sixteen  weeks. 

This  case  illustrates  a  satisfactory  temporary  gain  on  thick 
cereal  feeding  given  over  a  period  of  eighteen  days  to  a  premature 
infant,  one  month  old,  weighing  only  4  pounds. 

Conclusions.  From  so  brief  a  series  of  cases  positive  deductions 
are  not  to  be  drawn.  The  observations  recorded,  however,  corre- 
spond closely  with  those  of  previous  observers  and  reinforce  the 
claim  that  thick  cereal  is  of  exceptional  value  in  controlling  vomit- 
ing dependent  on  pylorospasm.  The  use  of  similar  feedings  in 
conjunction  with  nursing  may  likewise  have  a  desirable  anti- 
spasmodic action  on  both  stomach  and  intestine.  Applicability  of 
the  thick  cereal  method  to  certain  acute  forms  of  diarrhea,  which 
are  not  favorably  affected  b}'  the  usual  protein  milk  regimen,  may 
later  be  established.  The  improvement  at  a  very  critical  stage 
manifested  in  the  case  of  ileocolitis  with  projectile  vomiting  is  not 
without  significance,  while  tolerance  for  the  thick  cereal  exhibited 
by  two  premature  infants  who  had  assimilated  liquid  food  poorly 
is  worthy  of  special  emphasis,  notwithstanding  the  fatal  outcome 
induced  by  infection. 

\Miile  better  results  are  to  be  obtained  in  the  home  than  in  the 
hospital,  exceptions  to  this  rule  are  obvious.  In  a  dispensary 
case  of  apparent  simple  pylorospasm  a  period  of  forty-eight  hours 
between  visits  was  sufficient  for  the  development  of  complete 
stenosis  and  the  failure  of  an  operation  which  otherwise  might 
have  been  timely  and  successful.  In  such  a  situation  twelve  to 
twenty-four  hours  will  ordinarily  suffice  to  show  whether  con- 
tinued administration  of  the  thick  cereal  is  justifiable,  and  if, 
throughout  this  period,  improvement  is  lacking,  immediate  opera- 
tion by  the  Fredet-Rammstedt  method,  so  successfully  adapted  by 
Downes,'"  is  to  be  looked  upon  as  conservative. 

In  this  connection  one  should  nevertheless  remember  that  a 
paradoxically-behaving  pylorus  which  permits  the  passage  of 
semisolid,  but  not  liquid,  food  may  invite  an  error  in  diagnosis 
even  when  the  roentgen-ray  is  employed. 

The  cereal  of  choice  is  probably  farina,  because  of  its  property 
of  great  expansion  under  cooking,  thus  permitting  thickening  of 
the  mixture  with  a  minimum  amount  of  added  starch.    Three  or 
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4  tablespooiifuls  in  a  20-ounce  formula  will  ensure  sufficient  solidi- 
fication by  the  time  cooking  has  reduced  the  quantity  one-third, 
although  greater  concentration  may  at  times  be  advisable.  Obvi- 
ously the  amount  of  water  to  be  used  is  not  arbitrary.  Skimmed 
milk,  evaporated  milk,  dry  milk  powder  or  breast  milk  may  be 
incorporated  in  preference  to  whole  milk.  Sugar  of  any  form  may 
be  employed,  but  should  be  maintained  at  a  low  percentage  until 
tolerance  is  proved,  with  due  regard  for  the  possible  ill  effect  of 
maltose  when  vomiting  is  a  chief  symptom.  For  an  infant  under 
six  months  of  age  an  allowance  of  2  or  3  tablespoonfuls  at  a  feeding 
ordinarily  suffices.  If  more  is  demanded  the  indication  is  for  a 
thicker  rather  than  a  larger  feeding. 

The  calory  guide  is  more  valuable  than  the  percentage  method 
in  calculating  the  ration.  Empirically  it  has  been  found  that  60 
to  75  calories  per  pound  of  body  weight  may  be  required  to  main- 
tain a  satisfactory  gain,  and  that  a  larger  allowance  may  be 
demanded  and  tolerated. 

The  importance  of  starch-free  stools  is  likely  to  be  magnified. 
Complete  starch  digestion  is,  of  course,  advantageous,  but  if 
incomplete  digestion  of  the  starch  gives  rise  to  no  concomitant 
colic,  distention  or  hiccough  the  method  may  be  continued  with 
appreciation  that  the  cereal  is  at  least  serving  as  a  good  vehicle. 

Water  between  feedings  is  desirable,  but  not  at  all  times  necessary. 
In  Cases  II  and  VI  none  was  given  apart  from  the  almost  solid  feed- 
ings for  as  long  as  two  weeks,  and  in  neither  instance  were  there 
evidences  of  dehydration  or  thirst. 

The  writer  acknowledges  helpful  courtesies  from  fellow-members 
of  the  children's  medical  division  of  Bellevue  Hospital. 


SPLENIC    AND    HEPATIC   ENLARGEMENT   IN   ENDOCARDITIS: 

A  STUDY  OF  TWO  HUNDRED  AND  EIGHTY-SIX 

AUTOPSY  FINDINGS. 

By  John  H.  Arnett,  M.D., 

ASSISTANT  IN  MEDICINE  IN  THE  HOSPITAL  OF  THE  UNIVERSITY  OF  PENNSYLVANIA, 

PHILADELPHIA. 

I.  Introduction.  Although  nuicli  has  been  said  and  written  upon 
the  suliject  of  subacute  endocarditis,  yet  this  condition  is  still 
freciucntly  overlooked.  Since  splenic  enlargement  is  an  important 
diagnostic  sign  in  endocarditis,  which  has  as  yet  hardly  received 
sufficient  emphasis,  it  was  felt  that  more  inlorniation  regarding  its 
occurrence  should  be  gathered.  Accordingly,  from  the  records  of 
the  T University  Hospital  and  the  autopsy  ])r()toiols  of  the  depart- 
nicnf  of  pathology  in  the  nie(h'cal  school  of  the  University  of  IVnn- 
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sylvaiiia  such  a  study  was  made,  the  spleens  of  acute  and  recurring; 
endocarditis  bein<;  compared  with  those  of  chronic  canhac  disease 
on  the  one  hand  and  non-cardiac  streptococcic  infections  on  the 
other;  the  frequency  and  degree  of  hepatic  enlargement  were  also 
noted. 

Indebtedness  is  here  gratefully  acknowledged  to  Dr.  Alfred 
Stengel,  at  whose  suggestion  this  study  was  undertaken,  and  to 
Dr.  Allen  J.  Smith,  of  the  pathological  department,  whose  records 
form  the  basis  of  this  report. 

n.  Technic.  Autopsy  findings  upon  infants  and  small  children 
were  omitted  from  consideration  since  the  relatively  smaller  number 
of  children  examined  post  mortem  by  the  department  of  pathology 
would  confuse  the  results  from  the  statistical  standpoint.  Where 
the  weight  of  organs  was  not  stated  in  the  protocols  this  was  cal- 
culated from  the  size.  In  the  autopsy  records  some  organs  were 
reported  as  "normal  in  size,"  "enlarged"  or  "greatly  enlarged." 
In  the  tables  which  follow,  such  data  is  used  in  calculating  the 
frequency  of  enlargement  but  omitted  where  degree  of  enlargement 
is  under  consideration.  ^Yhere  no  mention  whatever  was  made  of 
the  size  of  organs  the  case  was  omitted  from  consideration,  as  were 
also  all  cases  in  which  there  occurred  some  other  condition  com- 
monly producing  splenic  eidargement,  as,  for  example,  malaria, 
typhoid  fever  or  leukemia. 

Vierordt's  tables  furnished  the  basis  for  estimating  the  average 
weights  of  the  liver  and  spleen  for  each  decade  of  age. 

The  question  of  how  much  an  organ  might  deviate  from  the 
average  in  weight  before  it  should  be  regarded  as  pathologically 
enlarged  was  decided  upon  after  studying  the  variation  from  normal 
of  a  series  of  spleens  in  which  no  condition  existed  at  autopsy  which 
might  be  supposed  to  cause  enlargement.  Fifty  per  cent  increase 
was  regarded  as  showing  undue  enlargement  of  the  spleen  and  .'')0 
per  cent  undue  enlargement  of  the  liver. 

No  attempt  was  made  to  separate  cardiac  cases  into  any  but  three 
general  groups:  (1)  Those  with  evidences  of  an  acute  process 
only;  these  are  referred  to  as  "recent  acute  endocarditis."  (2) 
Those  with  evidences  of  a  chronic  process  only;  these  are  referred  to 
as  "  chronic  cardiac  disease."  (3)  Those  with  evidences  of  a  chronic 
process  and  an  acute  process  in  addition;  these  are  referred  to  as 
"recurring  endocarditis."  Probably  both  groups  (1)  and  (3) 
contain  cases  of  so-called  subacute  infectious  endocarditis  or 
Streptococcus  viridans  infection;  but  because  of  the  difficulty 
of  diagnosing  this  condition  from  autopsy  reports,  often  without 
clinical  histories  or  blood  cultures,  no  attempt  was  made  to  group 
these  cases  separately. 

The  group  of  non-cardiac  streptococcic  infections  was  gathered 
from  the  autopsy  protocols  of  the  Pennsylvania  Hospital,  the 
Philadelphia  General  Hospital  and  the  University  Hospital,  and 
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comprises  only  those  cases  in  which  a  culture  revealed  streptococci 
apparently  as  the  cause  of  death  and  where  the  endocardium  was 
apparently  normal. 
-  EH.  Findings. 

TABLE    I. — FREQUENCY    AND    DEGREE     OF    SPLENIC     AND    HEPATIC 

ENLARGEMENT. 


Spleen. 


Liver. 


Diagnosb. 

Number 
cases. 

Number 
enlarged. 

Percent- 
age en- 
larged. 

Degree  of 

enlarge- 

ment,2 

per  cent. 

Number 
enlarged. 

Percent- 
age en- 
larged. 

Degree  of 
enlarge- 
ment ,2 

per  cent. 

Recent  acute  en- 
docarditis . 

571 

29 

50 

241 

14 

25 

69 

Recurring    endo- 
carditis 

88 

45 

51 

236 

26 

30 

58 

Chronic     cardiac 
disease 

87 

20 

23 

146 

15 

17 

40 

Non-cardiac 

streptococcic 
infections  . 

54 

24 

44 

129 

17 

31 

55 

Total      .      . 

286 

118 

72 

'  Fractions  are  omitted,  the  nearest  integer  being  used. 

2  Under  this  head  are  included  onlj'  organs  whose  numerical  weight  or  size  was 
given. 

If  the  enlarged  spleen  of  endocarditis  is  due  to  back  pressure 
alone  it  would  seem  reasonable  to  expect  a  greater  enlargement  to 
occur  in  chronic  cardiac  disease  than  in  acute  or  recurring  endo- 
carditis. This  is  not  the  case.  Furthermore,  splenic  enlargement 
is  more  frequent  and  more  marked  in  non-cardiac  streptococcic 
infections  than  in  chronic  cardiac  disease.  This  speaks  for  the 
correctness  of  the  commonly  held  belief  that  in  acute  and  recurrent 
endocarditis  the  splenic  enlargement  is  in  great  measure  dependent 
upon  infection. 

TABLE  II. — RELATIONSHIP  OF  SPLENIC  INFARCTION  AND  ENLARGEMENT 


Percent- 

Infarcts 

Infarcts 

Percent- 
age of 

enlarged 
spleens 

infarcted. 

Percent- 
age of 
infarcted 
spleens 
enlarged. 

Diagnosis. 

Number 
cases. 

Infarcts. 

age  hav- 
ing in- 
farcts. 

without 
enlarge- 
ment. 

with  en- 
large- 
ment. 

Recent  acute  en- 

docarditis . 

67 

21 

37 

7 

14 

48 

67 

Recurring    endo- 

carditis 

88 

23 

26 

8 

15 

33 

65 

Chronic    cardiac 

disease 

87 

8 

9 

6 

2 

10 

26 

Non-cardiac 

streptococcic 

infections  . 

54 

3 

6 

1 

2 

6 

77 
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From  these  figures  it  could  not  be  well  argued  that  infarction  was 
the  usual  cause  of  the  splenic  enlargement,  for  in  less  than  half  of 
the  cases  in  which  splenic  enlargement  occurred  was  infarction  found. 
As  might  be  expected,  however,  many  of  those  with  infarcts  showed 
splenic  enlargement. 

Splenic  enlargement  is  found  to  be  considerably  less  frequent  and 
less  marked  in  cardiac  cases  over  seventy  years  of  age  than  in  younger 
individuals.  Other  than  this  no  relationship  between  age  and 
splenic  enlargement  appears  to  exist. 

In  comparing  autopsy  findings  with  hospital  records  in  30  Univer- 
sity Hospital  cases  it  was  found  that  frequently  (in  32  per  cent) 
the  livers  were  expected  to  be  found  enlarged  but  did  not  appear 
so  at  autopsy,  while  in  20  per  cent  the  spleens  were  not  suspected 
but  were  found  at  autopsy  to  be  enlarged. 

IV.  Conclusions.  The  spleen  was  often  found  greatly  enlarged 
in  patients  who  had  died  of  acute  or  recurring  endocarditis,  and  this 
enlargement  occurred  independently  of  liver  enlargement.  Splenic 
enlargement  was  also  frequently  found  in  cases  with  non-cardiac 
streptococcic  infection  and  about  half  as  frequently  in  chronic 
cardiac  disease.  Although  it  is  impossible  to  arrive  at  any  final 
conclusion  as  to  the  cause  of  splenic  enlargement  in  acute  and 
recurring  endocarditis,  the  evidence  points  toward  infection  rather 
than  back  pressure  or  infarction  as  being  the  factor  of  most  impor- 
tance in  causing  the  spleen  to  enlarge.  Splenic  enlargement  is 
an  important  diagnostic  sign  in  acute  and  recurring  endocarditis, 
and  is  frequently  overlooked  in  the  physical  examination. 
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Essentials  of  Histology.  By  Sir  Edward  S.  Schafer,  F.R.S., 
Professor  of  Physiology,  University  of  Edinburgh.  Eleventh 
edition.  Pp.  577;  720  illustrations.  Philadelphia  and  New  York: 
Lea  &  Febiger,  1920. 

This  volume  is  intermediate  in  size  between  the  author's  Text- 
book of  Microscopic  Anaiomy  and  his  smaller  Course  of  Practical 
Histology,  and  its  contents  are  well  indicated  by  its  title.  The 
first  edition  of  this  standard  work  was  issued  in  1885,  when  it  con- 
tained 245  pages  and  281  figures.  A  glance  at  the  first  edition 
shows  that  already  at  that  time  the  foundations  of  histology  had 
been  well  laid.  INIany  of  the  figures  of  Ranvier,  Klein  and  Reck- 
linghausen, which  are  shown  there,  are  still  used  in  the  last  edition, 
and  some  of  the  unsolved  problems  of  those  days  have  not  yet 
been  completely  answered.  Thus,  the  same  description  is  given 
of  the  capillaries  of  the  bone  marrow:  "Indeed,  according  to  some 
authorities,  the  walls  of  the  capillaries  are  imperfect,  so  that  there 
is  an  open  communication  between  them  and  the  interstices  of  the 
.tissues."  This  is  still  a  moot  point.  The  organs  to  which  more 
space  is  now  devoted  are  the  endocrine  glands.  The  h^-pophysis 
and  parath\Toids  were  not  included  in  the  first  edition,  and  scant 
attention  was  paid  to  the  adrenal.  In  the  succeeding  editions  new 
matter  and  new  illustrations  have  been  added  continually  to  keep 
the  presentation  abreast  of  the  times.  The  book  is  now  printed 
on  thin  paper,  is  of  convenient  size  and  has  many  colored  illus- 
trations. These,  in  many  cases,  show  examples  both  human  and 
from  other  mammals,  but  in  the  figures  of  mammary  gland  only 
the  conditions  seen  in  the  cat  are  shown.  It  is  with  surprise  that 
one  notices  the  thickness  of  the  cementum  shown  extending  up  to 
the  neck  of  the  tooth.  It  must  be  seldom  that  such  a  condition 
is  met  with  in  the  normal  tooth.  x\n  important  part  of  the  book 
has  always  been  the  directions  for  practical  work,  and  in  the  appendix 
is  given  a  selection  of  useful  methods. 

W.  H.  F.  A. 


Syphilis  and  its  Treatment.  By  Wintrid  S.  Fox,  M.A.,  M.D., 
St.  George's  Hospital,  London.  First  edition.  Pp.  185;  53 
illustrations  (22  in  color).     New  York:    Paul  B.  Hoeber,  1921. 

A  BRIEF  treatise  of   185  pages,  devoted  to  a  most  intelligent 
and  judicious  exposition  of  this  disease  as  it  is  most  frequently 
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encountered.  The  author  omits  the  burdensome  chapters  on  how 
syphilis  manifests  itself  in  the  various  systems  and  organs,  and 
limits  the  description  to  the  disease  as  though  seen  in  the  active 
outpatient  department.  There  are  very  few  references  in  the  book 
and  the  reader  is  carried  along  as  though  listening  to  the  lecture 
of  one  intensely  interested  in  his  subject  and  patients.  The  style 
is  excellent,  the  illustrations  well  chosen,  and  his  conclusions, 
especially  in  interpreting  the  Wassermann  test  and  the  choice  of 
methods  of  treatment,  seem  lucid  and  based  on  close  observation 
and  analysis  of  vast  personal  experience.  One  misses  the  exposition 
of  the  disease  as  encountered  in  the  negro,  where  its  cutaneous 
manifestations  take  on  peculiarities  and  its  diagnosis  and  course 
show  racial  differences.  We  would  also  criticize  the  use  of  the 
words  "split-pea"  and  " tliree-penny-piece "  as  being  too  vague 
and  non-scientific.  The  statement  that  hemiplegia  is  "the  com- 
monest nervous  disorder  seen  in  the  course  of  the  disease"  is  also 
open  to  question.  It  is  a  pity  to  point  out  these— the  only  faults 
noted— as  criticisms  of  a  book  whose  worth  otherwise  is  far  above 
the  average;  and  we  take  pleasure  in  recommending  it  to  the 
general  practitioner  who  wants  a  guide  in  therapy  and  an  exposition 
of  the  symptoms  and  signs  of  this  ever-present  disease. 

A.  R. 


The  Sphygmometer.  By  William  Russell,  M.D.,  LL.D.,  Ex- 
President,  Royal  College  of  Physicians,  Edinburgh;  Professor- 
Emeritus  of  Clinical  IMedicine,  Edinburgh  University;  Con- 
sulting Physician,  Royal  Infirmary,  Edinburgh.  Pp.  145;  14 
illustrations.     New  York:    William  Wood  &  Co.,  1921. 

The  author  believes  that  phj'-sicians  are  misled  in  placing  their 
faith  upon  sphygmometer  readings  as  indicating  the  pressure  of 
the  blood  within  the  arteries.  He  believes  that  in  cases  of  so- 
called  hypertension  vascular  spasm  is  frequently  present  resulting 
in  narrowing  of  the  lumen  and  thickening  of  the  arterial  wall. 
These  changes,  he  believes,  result  in  an  actual  diminution  of  pressure 
within  the  artery  and  a  false  elevation  of  sphygmometer  readings. 

The  book  consists  largely  of  lectures  delivered  between  1908  and 
191G  in  which  case  histories  are  discussed,  with  a  brief  reference 
to  physical  findings  and  treatment,  and  considerable  repetition  of 
the  author 's  views  regarding  vascular  spasm. 

The  literature  upon  this  subject  is  largely  ignored  by  the  author, 
but  he  refers  briefly  to  four  observations  of  his  own  upon  excised 
arteries.  These,  as  well  as  his  more  numerous  clinical  observations, 
are  by  no  means  convincing. 

J.  H.  A. 
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A  Text-Book  of  Biology.  By  William  Martin  Smallwood, 
Ph.D.,  Professor  of  Comparative  Anatomy,  Syracuse  University. 
Fourth  edition.  Pp.  308;  229  illustrations  and  3  plates  in  color. 
Philadelphia  and  New  York :    Lea  &  Febiger,  1920. 

In  the  fourth  edition  of  this  college  biology,  new  chapters  have 
been  added  and  others  enlarged,  but  in  general  the  same  plan  of 
arrangement  has  been  followed  as  in  the  preceding  edition.  It  is 
a  very  readable  book,  full  of  interesting  facts  about  plants  and 
animals,  and  is  to  be  used  for  supplementary  reading  in  conjunction 
with  the  laboratory  work  in  first-year  college  courses  in  zoology 
and  botany.  W.  H.  F.  A. 


Text-Book  of  Nervous  Diseases.  For  the  Use  of  Students 
and  Practitioners  of  Medicine.  By  Charles  L.  Dana,  A.M., 
M.D.,  LL.D.,  Professor  of  Nervous  Diseases,  Cornell  Medical 
College.  Ninth  edition.  Pp.  624;  262  illustrations  and  4  color 
plates.    New  York:    William  Wood  &  Co.,  1920. 

The  ninth  edition  of  Dr.  Dana 's  text-book  differs  from  its  pred- 
ecessors mainly  by  the  incorporation  in  this  volume  of  a  new  and 
comprehensive  chapter  on  "medical  psychology"  and  a  rather 
brief  chapter  on  "endemic  encephalitis  or  encephalitis  lethargica." 
The  remainder  of  the  book  is  practically  a  reprint  of  the  eighth 
edition  of  1915  with  the  exception  that  there  is  a  general  elaboration 
of  the  chapter  on  the  diseases  of  the  peripheral  nerves  by  material 
gleaned  from  the  teachings  of  the  war,  especially  as  regards  neuro- 
logical surgery  and  injuries  to  the  nerves.  The  section  dealing 
with  the  psychoneuroses  has  also  been  somewhat  altered  as  a  con- 
sequence of  the  teachings  of  war  experience. 

Little  space  is  given  to  endocrinology  because,  as  the  author 
states,  "Endocrinology  is  still  an  elusive  science  and  is  not  yet  a 
body  of  classified  knowledge— and  belongs  broadly  to  internal 
medicine." 

The  new  chapter  on  psychology,  in  its  dynamic,  descriptive  and 
physiological  phases,  emphasizes  those  fundamental  things  which 
every  student  ought  to  know  in  order  to  reason  clearly  on  the  sub- 
ject. This  chapter  is  manifestly  antagonistic  to  psycho-analysis 
as  a  new  science.  In  it  the  author  endeavors  to  counteract  the 
present-day  tendency  to  mysticism  and  symbolism  by  portraying 
a  normal  and  rational  interpretation  of  dynamic  psychology.  Dr. 
Dana  whimsically  states,  "As  showing  a  present  somewhat  hypo- 
manic  trend,  more  than  twenty  books  have  been  recently  published 
on  psycho-analysis,  about  one-fifth  being  by  lay  writers,  and  all 
may  be  found  in  a  general  bookstore  on  counters  much  patronized 
by  women;" 
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The  ninth  edition  of  Dana's  text-book  continues  to  hold  its 
place  of  eminence  as  one  of  the  standard  works  on  neurology  for 
students  and  practitioners. 

F.  H.  L. 


Functional  Nerve  Disease,  An  Epitome  of  War  Experience 
for  the  Practitioner.  Edited  by  H.  Crichton  Miller,  ]M.A., 
M.D.,  Late  Consulting  Neurologist,  Fourth  London  General 
Hospital.     Pp.  198.     London:  Oxford  University  Press,  1920. 

This  rather  unusual  book  is  divided  into  twelve  chapters,  each 
chapter  being  wTitten  as  a  separate  entity  by  a  different  author. 
The  several  writers  are  not  in  entire  agreement  with  one  another, 
hence  conflicting  views  are  expressed  which  tend  to  confuse  the 
reader. 

There  are  four  main  divisions  to  the  book.  The  first  of  these 
divisions  is  entitled  "The  Physical  Factor"  and  contains  chapters 
by  Crichton  Miller,  M.D.,  George  Riddock,  M.D.  and  Dr.  Edwin 
Bromwell,  all  of  which  are  written  in  an  easy  readable  stj^le  and 
the  opinions  expressed  are  very  logical.  The  second  deals  with 
the  "Hysterical  Factor"  and  is  in  four  chapters.  Dr.  E.  Prideaux 
has  dealt  with  the  "Mechanism  of  Hysteria"  in  a  way  which  is 
not  wholly  Freudian.  The  treatises  of  Captain  J.  A.  Hadfield, 
W.  H.  R.  Rivers,  M.  D.,  and  Maurice  NicoU,  IM.D.,  savor  much 
more  of  the  teachings  of  Freud,  notably  in  their  conceptions  of 
repression,  regression,  unconscious  mental  conflict  and  the  com- 
plexes. These  writers  accept  the  view  that  all  human  relations  are 
sexual  in  the  sense  that  the  sexual  instinct  is  concerned  in  them. 
Dr.  Rivers  deviates  a  trifle  in  that  he  regards  "repression"  as 
essentially  a  conscious  activity  and  believes  it  probable  that  under- 
lying every  hysterical  neurosis  there  is  some  degree  of  amnesia. 
The  third  division  concerns  "The  Anxiety  Factor"  and  is  dis- 
cussed in  two  chapters  by  Crichton  Miller  and  Maurice  Nicoll. 
The  latter 's  monograph  on  psycho-analysis  is  founded  upon  his 
belief  that  "all  neuroses  are  the  result  of  a  failure  in  adaptation  on 
the  part  of  the  individual  to  existing  circumstances."  The  fourth 
main  division  deals  with  "The  Management  of  the  Neurotic." 
W.  H.  Bryce,  M.D.,  has  written  a  very  descriptive  section 
on  institutional  treatment  for  the  neurasthenic.  Millais  Culpin, 
F.R.C.S.,  has  devoted  his  chapter  to  the  individual  treatment  of 
the  psychasthenic,  the  anxiety  type,  and  the  hysterical  patient. 

As  a  whole  the  book  is  of  value  because  it  reveals  markedly  the 
divergent  views  of  men  who  have  achieved  prominence  in  their 
individual  fields  of  endeavor,  thus  demonstrating  how  little  is 
actually  known  concerning  the  mechanisms  of  the  psychoneuroses. 

F.  H.  L. 


I 
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Radiogr.\phic  Technique.  By  T.  Thorne  Baker,  A.M.I.E.E., 
Pp.  196;  62  illustrations.  New  York:  William  Wood  &  Co., 
1921. 

The  title  of  this  book,  Radiographic  Technique,  is  misleading. 
While  it  contains  chapters  on  the  scope  of  Roentgen-ray  work,  in- 
tensifier  screens,  localization  by  radiography,  industrial  application 
of  the  Roentgen-rays,  and  analysis  with  the  Roentgen-rays,  it  is 
essentially  a  work  on  the  photography  of  the  Roentgen-ray  plate 
and  film.  In  it  the  author  discusses  the  physics  and  chemistry  of 
developing,  and  the  cause  and  avoidance  of  the  faults  that  result 
from  poor  technique.  As  the  author  implies  in  the  preface,  high- 
power  installation  and  lavish  equipment  are  no  insurance  against 
poor  results,  yet  we  would  venture  the  opinion  that  the  average 
roentgenologist's  knowledge  of  radiographic  photography  is  very 
meager.  While  the  supply  houses  are  constantly  approaching  per- 
fection in  the  production  and  combination  of  developing  chemicals, 
and  have  thus  made  unnecessary  a  very  thorough  knowledge  of  the 
science  of  developing  on  the  part  of  the  radiographer,  it  cannot  be 
denied,  as  the  author  contends,  that  a  knowledge  of  the  principles 
underlying  the  production  of  good  negatives  is  indispensable.  We 
therefore  consider  this  well-written  little  volume  a  distinct  addition 
to  the  technical  literature  on  radiography,  and  recommend  it  as  a 
valuable  working  manual.  J.  D.  Z. 

Acute  Epidemic  Enceph.\litis.  Pp.  258.  37  illustrations.  New 
York :    Paul  B.  Hoeber,  1921. 

Tms  book  represents  the  transactions  of  a  new  society,  the 
Association  for  Research  in  Nervous  and  Mental  Diseases.  A- 
unique  arrangement  will  be  noticed  by  the  reader  of  this  interesting 
volume.  All  the  papers  read  at  the  meeting  of  the  society  were 
upon  one  subject— acute  epidemic  encephalitis.  The  transactions 
are  so  arranged  that  what  each  participant  in  the  meeting  had  to 
say,  either  in  his  paper  or  in  the  discussion,  upon  any  particular 
phase  of  the  subject  of  encephalitis,  is  put  in  one  section  of  the 
book.  For  example,  the  chapter  on  morbid  anatomy  is  based 
upon  the  reports  of  Drs.  Ayer,  Spiller,  Howe,  Boyd  and  Hassin 
and  includes  the  answers  given  b}-  the  authors  in  the  discussion. 
At  the  end  of  each  chapter  are  the  conclusions  of  a  commission  of 
the  society  in  which  the  evidence  presented  is  weighed  and  analyzed. 
This  is  the  plan  of  each  chapter.  The  introduction  to  the  book  is 
the  presidential  address  of  Dr.  Walter  Timme.  Following  this 
there  are  seven  sections  dealing  with  the  history,  the  sjinptoniatology 
the  diagnosis,  the  morbid  anatomy  and  the  bacteriology  of  enceph- 
alitis. If  one  wishes  to  find  the  present  knowledge  of  encephalitis 
in  a  concise  and  readable  form  he  can  do  no  better  than  read  this 
book.  A.  G.  M. 
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The  Care  of  Eye  Cases.  By  Robert  Henry  Elliott,  M.D., 
B.S.,  Sc.D.,  F.R.C.S.,  late  Superintendent  of  the  Government 
Ophthalmic  Hospital,  Madras;  Lecturer  in  Ophthalmology, 
London  School  of  Tropical  Medicine;  Ophthalmic  Surgeon  to 
the  Seamen's  Hospital  Society,  to  the  Hospital  for  Tropical 
Diseases,  London,  and  to  the  Prince  of  Wales'  Hospital,  Totten- 
ham. Pp.  172;  135  illustrations.  London:  Henry  Frowde, 
Hodder  &  Stoughton,  1921. 

This  book  is  written  in  plain  and  simple  terms,  and  covers 
thoroughly  the  subject  treated.  It  deals  only  with  essential  and 
elementary  facts.  It  should  prove  very  helpful  to  nurses  interested 
in  the  care  of  eye  cases,  and  to  the  beginner  in  ophthalmology. 
One  is  told  how  to  do  properly  and  efficiently  many  practical 
things  not  usually  discussed  in  the  average  text-book  on  ophthal- 
mology. 

The  contents  is  divided  into  three  parts.  Part  I  covers  briefly 
the  anatomy  of  the  eye,  asepsis  and  antisepsis  in  ophthalmic  surgery, 
drops,  various  remedial  measures  and  appliances  used  in  ophthalmic 
surgery,  subjunctival  injections,  preparations  for  an  ophthalmic 
operation,  the  after-care  of  patients,  and  special  methods  of 
ophthalmic  diagnosis.  Part  II  gives  an  outline  of  the  principal 
features  of  different  diseased  conditions  of  the  eye  and  their  treat- 
ment. Part  III  gives  names  of  instruments  and  their  use  in  the 
principal  eye  operation.  Finally,  full-size  illustrations  and  de- 
scription of  all  the  usual  eye  instruments  are  given. 

A.  G.  F. 


Anatomy  of  the  Human  Orbit  and  Accessory  Organs  of 
Vision.  By  S.  Ernest  Whitnall,  M.A.,  ISI.D.,  B.Ch.,  M.R.C.S., 
L.R.C.P.,  Professor  of  Anatomy,  McGill  University,  IMontreal; 
late  University  Demonstrator  of  Human  Anatomy,  Oxford. 
Pp.  428;  195  illustrations.  London:  Henry  Frowde,  Hodder 
&  Stoughton,  1921. 

It  is  a  pleasure  and  at  the  same  time  highly  instructive  to  review 
a  book  of  this  caliber.  As  stated  in  the  preface  the  subject-matter 
of  this  work  originally  formed  the  substance  of  a  series  of  lectures 
given  to  candidates  for  the  Oxford  diploma  of  ophthalmolog}', 
and  is  here  presented  in  amplified  and  completed  form.  One  of 
the  chief  features  of  value  is  the  large  number  of  diagrams  and 
photographic  illustrations  made  from  a  series  of  dissections  and 
preparations  by  the  author.  There  are  two  diagrams  in  color. 
As  the  author  states,  it  is  to  be  regretted  that  the  high  cost  of  color 
illustrations  prohibited  their  more  general  use  as  a  means  of  simplify- 
ing the  diagrams. 
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The  contents  is  divided  into  four  parts.  Part  I,  Osteology — the 
bones  forming  the  orbit,  its  relations,  and  the  accessory  air  sinuses 
of  the  nose.  Part  II,  EyeUds— the  eyebrows,  eyehds,  conjunctiva, 
and  lacrimal  apparatus.  Part  III,  Contents  of  the  Orbit— the  globe 
(external  configuration),  ocular  muscles,  bloodvessels  and  nerves. 
Part  IV,  Appendix— the  cerebral  connections  of  the  nerves.  An 
extensive  bibliography  and  index  are  included. 

The  book  is  well  written,  and  the  illustrations  are  most  excellent. 
The  reviewer  considers  it  the  best  book  he  has  seen  on  this  sub- 
ject. It  should  prove  of  interest  not  only  to  the  ophthalmologist 
but  also  to  the  rhinologist.  A.  G.  F. 


The  Life  of  Jacob  Henle.  By  Victor  Robinson,  M.D.,  form- 
erly editor  of  the  Medical  Review  of  Rciieics;  editor  of  Medical 
Life.    Pp.  117.   New  York  City:   Medical  Life  Company,  1921. 

This  short  biography  of  Henle,  a  great  anatomist,  is  a  delightful 
essay  on  the  life  of  one  whom,  at  the  present  time,  we  in  this  country 
know  little  about.  The  book  may  be  read  not  only  with  profit  but 
also  with  great  entertainment  by  those  who  are  interested  in  the 
lives  of  the  great  men  in  medicine.  The  book  is  well  printed,  with 
a  bright  cover,  making  it  a  most  acceptable  little  gift  for  those  of  our 
medical  friends  whom  we  may  wish  to  remember.       J.  PI.  M.,  Jr. 


The  Medical  Clinics  of  North  America.    Pp.  317;    80  illus- 
trations.    Philadelphia:    W.  B.  Saunders  Company,  1921. 

The  Mayo  Clinic  number  of  this  publication  contains,  as  would 
be  expected,  some  very  interesting  and  instructive  clinics.  They 
are  all  well  presented,  terse  and  decidedly  to  the  point.  It  is  inter- 
esting to  note,  furthermore,  that  of  the  twenty-one  clinics  only 
two  can  be  called,  strictly  speaking,  statistical  reports. 

J.  H.  M..  Jr. 


The  Early  Diagnosis  of  the  Acute  Abdomen.  By  Zachary 
Cope,  Surgeon  to  Out-Patients,  St.  Mary 's Hospital,  Paddington; 
Surgeon  to  the  Bolingbroke  Hospital,  Wadsworth  Common; 
late  Hunterian  Professor,  Royal  College  of  Surgeons.  Pp.  223; 
28  illustrations.  London:  Henry  Fro wde,  Hodder  &  Stoughton, 
1921. 

While  purists  in  the  English  language  may  take  issue  at  the 
title  of  this  little  volume,  those  who  come  in  contact  with  the  acute 
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catastrophes  of  the  abdomen  will  find  but  little  to  criticize  in  the 
book.  It  is  a  record  and  summary  of  the  experiences  of  a  surgeon 
who  evidently  has  had  much  experience  and  who  has  also  been  a 
keen  observer  and  clever  anatomist.  It  is  refreshing  indeed  to 
read  a  dissertation  such  as  this  in  which  diagnosis  is  dependent 
upon  the  unaided  senses  alone  and  not  upon  a  variety  of  physical 
appliances.  J.  H.  M.,  Jr. 


Exophthalmic  Goiter.  By  Walter  Edmunds,  Consulting  Sur- 
geon to  the  Prince  of  Wales's  General  Hospital,  Tottenham,  N. 
Pp.34;  5  illustrations.     London:     Bailliere,  Tindall  &  Cox,  1921. 

Tms  small  volume  is  a  reprint  of  a  lecture  delivered  in  the  North- 
east London  Post-Graduate  College  by  Mr.  Edmunds.  It  is  short 
and  succinct.  While  interesting  it  hardly  seems  worthy  of  per- 
petuation as  an  individual  bound  volume.  J.  H.  M.,  Jr. 


Mental  Hospital  Manual.  By  John  Macarthur,  M.R.C.S., 
L.R.C.P.,  Pp.  212.  London:  Henry  Frowde,  Hodder  & 
Stoughton,  1921. 

The  purpose  of  this  book  is  well  outlined  in  the  first  paragraph 
of  the  preface.  Written  by  an  Englishman,  it  is  more  applicable 
to  the  interns  of  British  institutions  than  to  American.  It  is  a 
good  book  for  the  purpose  intended.  T.  H.  W. 


Practical  Psychology  and  Psychiatry.  By  C.  B.  Burr,  ]M.D., 
Flint,  Mit'higan.  Fifth  edition.  Revised  and  enlarged.  Pp.257; 
with  illustrations.  F.  A.  Davis  Company,  Publishers,  Philadelphia, 
1921. 

This  book  is  the  fifth  edition,  slightly  revised  and  enlarged,  of 
a  manual  on  the  i)ra('tical  applications  of  jisychology  and  psychiatry 
for  nurses  and  attendants  who  deal  with  the  insane.  The  author, 
who  has  conducted  a  successful  institution  for  many  years,  is 
eminently  fitted  to  deal  with  such  a  subject.  It  is  not  a  profound 
book,  but  it  is  not  intended  to  be,  for  in  257  pages  it  would  be 
impossible  to  present  the  subject  adequatelv. 

T.  H.  W. 
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The  Cauterization  of  Adhesions  in  Pneumothorax  Treatment  of 
Tuberculosis.— Jacob^us  {Surg.,  Gynec.  and  Obst.,  1921,  xxxii,  493) 
describes  in  detail  his  technic  and  reports  additional  cases.  It  is  found 
that  during  the  operation  it  is  hemorrhage  that  one  has  to  fear  most, 
but  if  the  directions  given  in  the  technic  are  followed  the  author  believes 
that  the  danger  of  hemorrhage  is  small.  Pleuritic  exudates  appeared 
in  about  50  per  cent  of  the  cases.  These  are  of  two  kinds:  one  com- 
paratively unimportant,  which  is  probably  developed  by  thermal  irrita- 
tion; and  one  more  malignant,  which  in  some  cases  developed  into  a 
tuberculous  empyema  which  resulted  fatally  in  3  cases.  The  aim  of 
the  operation  was  attained  in  all  3  cases  of  adhesions  to  the  diaphragm, 
but  in  only  1  was  a  corresponding  practical  and  valuable  result  gained. 
Complete  or  sufficient  compression  of  the  lung  was  attained  in  27  of 
37  cases  of  adhesions  to  the  apex  and  lateral  chest-walls.  From  these 
30  cases  4  must  be  deducted  in  which  operation  was  followed  by  a 
complicating  serious  pleurisy  or  tuberculous  empyema.  The  early 
convalescence  was  favorable  in  all  cases  except  the  5  mentioned. 
No  resume  has  been  made  of  the  lasting  results  with  regard  to  the 
pneumothorax  treatment  in  these  cases;  the  author  feels,  however, 
that  the  statistics  of  the  immediate  effect  of  the  operation  should  be 
sufficient  to  justify  the  operation  as  an  adjunct  in  the  pneumothorax 
treatment  of  pulmonary  tuberculosis. 


Analysis  of  the  Results  of  Treatment  of  Fractures  of  the  Femoral 
Diaphysis  in  Children  Under  Twelve  Years  of  Age.— Speed  (Surg., 
Gynec.  and  Ohstet.,  1921,  xxxii,  527)  says  that  every  fractured  femur  in 
a  child  should  be  given  immediate  treatment.  There  is  no  one  set  of 
apparatus  nor  one  angle  of  traction  for  all  diaphyseal  fractures.  The 
most  efficient  traction  that  can  be  devised  may  fail  to  give  complete 
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reduction  in  some  cases.  The  surgeon  can  get  the  best  reduction  pos- 
sible, obtain  union  usually  with  overriding,  shortening  and  changed 
axial  relation  of  the  fragments.  Firm  bony  union  will  usually  follow. 
According  to  Wolf's  law  the  bone  tends  to  realign  itself  when  once  it  is 
firm  and  is  subjected  to  weight  bearing  and  muscle  stress,  so  that  an 
excellent  functional  result  may  be  looked  forward  to  in  most  cases. 
Surgical  supervision  is  demanded  for  at  least  one  year.  The  only  other 
choice  is  operative  procedure.  Lane  plates  are  suggested  for  fractures, 
resulting  from  direct  compressional  violence,  which  are  transverse  or 
slightly  oblique,  with  overriding  of  three  inches  or  more,  and  for  which 
treatment  has  been  delayed.  The  plate  should  be  removed  within  six 
weeks  and  a  walking  caliper  applied  to  the  limb  to  hold  the  reduction 
gained.  Autogenous  bone  intramedullary  pegs  are  excellent  treatment 
when  the  patient  has  reached  an  age  of  seven  or  eight  years.  As  a  rule, 
the  fewer  operations  performed  on  children's  bones,  for  fresh  fracture, 
the  better  the  average  results  are  in  the  hands  of  most  surgeons.  If  a 
proper  Balkan  frame  and  suspension  splint  traction  are  used,  for  femoral 
shaft  fracture  in  children  over  four  or  five  years  of  age,  their  advantages 
will  be  appreciated,  for  there  is  constant  steady  and  efficient  traction 
in  the  axis  required  against  contracting  muscles.  There  is  no  pain,  if 
the  skin  surface  does  not  become  cut  and  infected  and  a  traction  weight 
proportionate  to  the  child's  body  weight  is  used.  The  patient  has  bed 
freedom  to  amuse  himself  and  to  permit  nursing  attention.  A  mimimum 
length  and  good  axial  alignment  can  be  obtained  by  this  method  if  care 
is  given  to  watching  details.  Splints  permitting  knee  movements  during 
traction  can  be  used,  but  most  children  do  not  need  them — they  recover 
quickly  from  any  knee  stiffness  acquired  during  the  four  weeks  of  trac- 
tion. The  usual  result  is  much  better  than  a  result  obtained  by  any 
other  non-operative  method.  Direct  overhead  extension  of  both  legs 
is  recommended  for  children  under  four.  It  is  most  important  that 
portable  Roentgen-ray  tubes  be  used  for  control  of  the  position  gained 
by  traction.  The  roentgenograms  should  be  made  within  forty-eight 
hours  after  the  leg  has  been  established  in  suspension  traction. 


Focal  Infection  and  Elective  Localization  of  Bacteria  in  Appendicitis, 
Ulcer  of  Stomach,  Cholecystitis  and  Pancreatitis.— Rosenow  (Snrg., 
Gyn.  and  Obstet.,  1921,  xxxiii,  19)  says  that  infections  in  organs  or  tissues 
remote  from  the  surface  of  the  body  such  as  joints,  bones  and  endo- 
cardium are  conceded  by  all  to  be  hematogenous  in  origin.  The 
origin  of  disease  in  organs  directly  or  indirectly  connected  with  the 
surface  of  the  body  such  as  the  stomach,  gall-bladder,  pancreas  and 
appendix  is  still  considered  by  many  to  be  due,  in  the  main,  to  direct 
infection  through  the  mucous  membrane  lining  the  intestinal  tract  or 
the  ducts  which  drain  into  it.  IVIany  facts  suggest  that  in  these  too 
the  infection  may  be  blood-borne.  The  fact  that  the  changes  in 
pancreatitis  are  usually  more  marked  in  the  head  of  the  pancreas  is 
quite  generally  considered  evidence  of  an  ascending  infection  through 
the  ducts.  But  the  author  adds  that  this  does  not  follow,  since  he  has 
found  that  the  same  is  true  in  pancreatitis  from  intravenous  injection 
of  bacteria  having  affinity  for  this  organ.  The  place  of  localization  of 
bacteria  after  entrance  into  the  blood  stream  aside  from  the  well-known 
factor  of  trauma  or  the  locus  rainoris  resistantise  has  been  considered 
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as  more  or  less  accidental.  In  the  infectious  diseases,  the  properties 
of  specific  microorganisms  determine  their  localization.  Localization 
in  the  stomach  and  duodenum  was  in  general  the  striking  picture 
following  the  injection  of  the  streptococcus.  The  lesions  in  the  gall- 
bladder were  relatively  slight.  Following  injection  of  the  colon  bacillus, 
the  picture  was  reversed.  The  lesions  in  the  stomach  were  slight, 
while  those  in  the  gall-bladder  were  marked. 

Bone  Atrophy:  An  Experimental  and  Clinical  Study  of  the  Changes 
in  the  Bone  which  Result  from  Non-use.— Allisox  {Surg.,  Gipirc  and 
Obst.,  1921,  xxxiii,  250)  saj^s  that  the  changes  in  the  bone  were  the  same 
in  these  experiments  in  which  non-use  was  produced  by  nerve  paralysis, 
injury  to  the  joints,  and  simple  fixation.  The  degree  of  atrophy  of 
bone  was  directly  proportional  to  the  degree  of  non-use  regardless  of 
the  method  used  to  produce  the  non-use.  Simple  fixation  produced 
as  rapidly  developing  and  as  marked  bone  atrophy  as  non-use  due  to 
section  of  nerves  or  injury  to  joints.  Compjete  fixation  of  a  dog's 
extremity  is  so  difficult  that  this  method  was  not  extensively  employed. 
There  is  no  evidence  warranting  the  assumption  that  any  disease  pro- 
cess plays  any  role  in  the  production  of  bone  atrophy  other  than  its 
effect  on  use.  That  bone  atrophy  is  not  the  result  of  diminished  circu- 
lation of  blood  is  shown  by  the  fact  that  bone  atrophy  rapidly  develops 
in  acute  inflammatory  diseases  which  limit  function  of  an  extremity. 
The  authors  have  observed  a  patient  who  had  ligation  of  the  popliteal 
artery  and  a  diminution  of  blood  supply  to  the  leg  sufficient  to  cause 
a  complete  ischemic  paralysis  and  slowly  developing  gangrene.  The 
tibia,  however,  showed  no  e\'ident  atrophy  after  a  period  of  four 
months.  Bone  absorption  is  an  active  process  and  the  circulation  of 
the  blood  is  necessary  to  its  progress.  The  process  of  bone  atrophy  is 
not  a  change  in  the  characteristics  of  bone  as  a  substance.  The  pro- 
cess of  bone  atrophy  is  a  change  in  the  amount  of  bone  present.  This 
affects  the  size,  shape,  thickness,  length,  weight  and  texture  of  the  whole 
bone  and  accounts  for  its  changes  in  gross  anatomy. 


Multiple  Pleychondromata. — Widman  {Am.  Jour.  Roent.,  1921, 
iii,  462)  says  that  the  condition  is  a  definite  pathological  entity  due  to 
an  anamoly  in  ossification  of  temporary  cartilage.  There  is  as  yet 
considerable  variance  of  opinion  as  to  its  etiology.  Etrenfried  charac- 
terizes the  conditions  as  to  the  occurrence  of  multiple  more  or  less  sym- 
metrical cartilaginous  and  osteocartilaginous  growths  within  and  on 
the  skeletal  system,  generally  benign  and  resulting  from  a  disturbance 
in  the  proliferation  of  the  bone-forming  cartilage.  There  are  endocrine 
derangements — trophic  disturbances  depending  upon  disease  of  the 
central  nervous  system.  

Pernicious  Anemia  with  Special  Reference  to  the  Spleen  and  the 
Large  Intestine.— Mayo  {Ann.  Surg.,  September,  1921,  Ixxiv,  355) 
says  that  Eppinger's  work  at  least  demonstrated  that  the  removal  of 
the  spleen  initiated  striking  temporary  improvement.  Previous  to 
1917  fifty  splenectomies  had  been  performed  in  the  clinic  for  definitely 
established  pernicious  anemia.  Further,  for  three  and  a  half  years,  the 
procedure  has  been  discontinued,  since  it  was  not  thought  to  give  a 
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degree  of  palliation  sufficiently  greater  than  that  following  blood  trans- 
fusion. It  has  been  found  in  at  least  one-third  of  the  cases  that 
the  average  life  of  the  patients  is  greatly  prolonged,  while  in  about  10 
per  cent  the  prolongation  is  sufficient  to  lead  to  the  hope  that  cures 
may  result  in  some  cases.  Apparently  removal  of  the  spleen  stops  red- 
blood  cell  destruction  but  does  not  greatly  affect  the  disease  otherwise. 
Many  observers  have  expressed  the  belief  that  toxic  materials  from  the 
gastro-intestinal  tract  are  the  cause  of  pernicious  anemia,  and  if  this  be 
true  the  probable  location  of  this  absorption  would  be  in  the  proximal 
half  of  the  large  intestine.  Experience  with  a  large  number  of  resections 
for  relief  of  such  patients  has  shown  a  comparatively  low  mortality 
and  a  high  percentage  of  permanent  cures. 
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The  Effect  of  Compressed  Yeast  Cake  in  Infant-feeding.  —  Ladd 
(Arch.  Ped.,  December,  1921)  says  that  the  general  statement  may  be 
accepted  that  food  for  an  infant  must  have  three  knowTi  vitamines, 
fat-soluble  A,  water-soluble  B  and  antiscorbutic,  and  these  must  be 
present  in  sufficient  amounts.  It  is  just  as  important  to  have  suffi- 
cient amounts  of  fats,  carbohydrates  and  proteins,  mineral  matter  and 
water  to  meet  the  individual  needs.  The  writer  states  that  infant 
feeding  has  reached  a  point  that  it  is  a  rare  exception  that  a  normal 
baby  cannot  be  successfully  reared  on  cows'  milk  when  properly 
adapted  to  the  needs  of  the  infant.  A  large  amount  of  experimental 
feeding  has  been  carried  out  on  the  lower  animals  to  determine  the 
part  played  by  these  tliree  vitamines  in  the  general  problem  of 
nutrition,  and  there  have  resulted  many  valuable  suggestions  to  the 
principles  of  infant  feeding.  Osborne  and  Mendel  have  shown  very 
clearly  that  their  experimental  rats  fail  to  show  normal  growth  gain 
on  milk,  but  that  a  small  amount  of  yeast  promoted  normal  growth. 
In  the  10  cases  studied  by  the  writer  the  problem  was  to  determine 
whether  the  addition  of  such  an  accessory  as  yeast,  which  is  presum- 
ably rich  in  water-soluble  B  vitamine,  would  favorably  influence  the 
development  of  infants  in  the  first  year,  or  undernourished  babies  in 
the  second  year,  the  other  factors  being  managed  along  lines  of  rational 
feeding.  As  a  result  of  the  observations  it  was  found  that  only  2  out 
of  the  10  cases  showed  an  increased  rate  of  gain  when  yeast  was  incorpo- 
rated in  the  food  and  in  these  other  factors  in  the  food  probably  accounted 
for  the  difference.  In  the  other  8  cases  the  yeast  was  apparently  inert, 
with  one  exception  that  when  given  raw  it  produced  a  definite  fermental 
diarrhea.  There  was  no  clinical  evidence  that  the  appetite  or  general 
condition  of  the  child  was  better  during  the  period  of  time  when  the 
yeast  was  given. 
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The  Serum  Prophylaxis  of  Measles.— McNeal  {Jour.  Am.  Med. 
Assn.,  February  4,  1922),  in  a  small  epidemic,  injected  serum  taken 
from  donors  who  were  free  of  tuberculosis  and  s^q^hilis,  and  had  passed 
through  fairly  severe  attacks  of  measles  without  complications  or 
sequelfe.  Sixteen  children  exposed  to  measles  received  intramuscular 
injections  of  5  cc  of  serum  obtained  as  noted  above  five  to  nine  days 
after  the  disappearance  of  the  fever.  Twelve  of  the  16  children  injected 
remained  free  from  measles  and  4  developed  a  mild  form  of  the  disease. 
One  child  developed  measles  after  two  months  successful  injection,  which 
suggested  that  the  immunity  does  not  persist  longer  than  sixty  days 
in  some  cases.  The  method  recommends  itself  most  highly  for  the 
prevention  of  measles  during  the  period  of  danger,  between  the  ages 
of  five  months  and  six  years,  in  tuberculous  children  and  in  those 
physically  below  normal.  In  institutions  in  which  large  numbers  of 
frail  children  are  intimately  associated  the  procedure  should  be  of 
great  value.  A  marked  attenuation  of  the  disease  with  permanent 
immunity,  but  without  complications  or  sequelae  would  seem  to  be 
even  more  advantageous  than  the  absolute  protection. 


A  Dietary  Consideration  of  Eczema  in  Younger  Children.  — O'Keefe 

(Jour.  Am.  Med.  Assn.,  February  18,  1922)  indicates  that  eczema  is 
more  and  more  considered  to  be  not  entirely  a  skin  disease,  but  rather  a 
systemic  condition  whose  chief  manifestation  is  chiefly  cutaneous.  He 
says  that  faulty  digestion  of  protein  with  consequent  absorption  in  an 
undigested  state  is  the  most  striking  common  feature  in  these  cases 
of  eczema.  He  says  that  the  sensitization  of  the  nursling  does  occur 
through  foreign  proteids  ingested  with  breast  milk.  The  aim  of 
treatment  should  be  to  secure  complete  digestion  of  the  ingested 
protein,  either  by  improving  the  digestive  function  or  by  limiting 
the  intake  of  the  offending  protein.  An  analysis  of  the  results  of 
this  treatment,  combined  with  external  remedies,  showed  that  17  of 
the  41  patients  had  been  relieved  of  their  trouble  entirely.  In  14  of 
this  17  the  tune  elapsing  between  the  beginning  of  the  treatment  and 
the  clearing  of  the  skin  could  be  definitely  determined.  In  the  exclu- 
sively breast-fed  there  was  an  apparent  cure  in  40  per  cent  and  a  definite 
cure  in  about  20  per  cent  following  the  omission  or  limiting  of  certain 
articles  of  food  in  the  maternal  diet. 


Is  There  More  than  One  Kind  of  Rickets?— Shipley,  Park,  Mc- 
CoLLUM  and  Simmonds  (Am.  Jour.  Dis.  Children,  February,  1922) 
say  that  their  experiments  make  it  clear  that  when  the  rat  is  deprived 
of  certain  active  light  rays  and  imidentified  factors  contained  in  cod- 
liver  oil  a  pathological  condition  corresponding  to  rickets  in  human 
beings,  in  all  the  fundamental  respects,  can  be  produced  through  the 
diet.  This  can  be  done  in  two  ways:  The  phosphorus  may  be  dimin- 
ished and  calcium  may  be  supplied  in  the  optimal  quantities  or  in 
excess.  Another  way  is  by  reducing  the  calcium  and  maintaining  the 
phosphorus  at  a  concentration  near  the  optimum.  They  believe  it  to 
be  certain  that  in  the  human  being  similarly  deprived  of  light  and 
the  unidentified  factor  it  woukl  also  be  possible  to  produce  true  rickets 
through  an  adjustment  of  the  calcium  and  the  phosphorus  of  the 
diet  in  the  two  ways  mentioned.     As  a  result  of  their  experiments 
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they  are  led  to  believe  that  there  are  two  main  kinds  of  rickets:  One 
is  characterized  by  a  normal  or  nearly  normal  blood  calcium  and  a 
low  blood  phosphorus,  which  may  be  called  a  "low-phosphorus 
rickets."  The  other  is  characterized  by  a  normal  or  nearly  normal 
blood  phosphorus,  but  a  low-blood  calcium,  and  may  be  called  "low- 
calcium  rickets."  If  the  h\-pothesis  is  correct  the  relation  of  tetany 
to  rickets  would  appear  to  be  essentially  an  expression  on  the  part 
of  the  nervous  tissues  of  an  insufficiency  of  the  calcium  ion.  Rickets 
is  essentially  an  expression  on  the  part  of  the  skeleton  of  disturbed 
relation  between  the  calcium  and  phosphate  ions  in  the  body  fluids. 
Tetany  is  frequently  associated  with  rickets  because  rickets  is  a  disease 
in  which  the  calcium  ion  in  the  body  tissues  and  fluids  is  subject  to 
variation.  Tetany  occurs  independently  of  rickets,  just  as  rickets  may 
occur  independently  of  tetany.  Since  tetany  may  occur  with  the  low- 
phosphorus  form  of  rickets,  it  does  not  serve  to  differentiate  one  from 
the  other.  Tetany  is  essentially  associated  with  the  low-calcium  form 
of  rickets  and  for  all  practical  purposes  the  low-calcium  form  is  the 
rickets  of  tetany.  It  seems  possible  that  the  etiology  of  rickets  may 
be  as  varied  as  the  etiology  of  tetany.  Their  experiments  suggested 
that  in  the  absence  of  certain  active  light  rays  and  an  unidentified 
dietary  factor  contained  in  cod-liver  oil  any  influence  which  would 
result  in  the  depression  of  the  calcium  or  phosphate  ions  in  the  body 
fluids,  with  the  formation  of  calciiun-phosphate  ratios  favorable  for 
the  development  of  rickets,  would  ultimately  produce  the  disease. 
There  may  be  several  influences.  As  the  result  of  clinical  observa- 
tions concerning  curious  associations  of  rickets  with  other  pathological 
conditions,  and  certain  peculiar  manifestations  of  the  disease  in  some 
children,  there  is  a  possibility  that  there  may  be  a  true  renal  rickets, 
and  that  the  rickets  accompanying  the  alimentary  anemias  may  repre- 
sent a  somewhat  different  form  of  the  disturbance  in  metabolism  from 
what  is  present  in  the  ordinary  forms  of  the  disease. 


The  Value  of  the  Routine  Use  of  the  Colloidal-gold  Reaction  in 
Acute  Epidemic  Poliomyelitis.— Regan  and  Chexey  (Am.  Jour.  Dis. 
Children,  February,  1922)  performed  this  test  on  74  spinal  fluids  from 
21  cases  of  this  disease.  The  fluid  was  examined  at  intervals  varying 
from  the  fourth  to  the  one  hundred  and  twenty-third  day.  The 
predominant  type  of  the  malady  was  the  myelitic  Mith  a  high  propor- 
tion of  cases  presenting  symptoms  of  moderate  -or  marked  polyneuritis. 
The  curves  obtained  were  classified  according  to  the  week  of  the 
disease  in  which  the  spinal  fluids  were  taken.  It  was  found  that  there 
was  always  a  reaction  with  colloidal-gold  solution  in  the  case  of  every 
poliomyelitic  fluid  examined  during  the  acute  stage  of  the  disease. 
The  average  curves  for  the  first  and  second  weeks  of  the  disease  were 
very  similar,  presenting  a  graduated  increase  in  the  reduction  of 
ascending  dilutions  of  spinal  fluid,  starting  in  the  reddish-blue  area 
in  1 :  10,  extending  into  the  lilac  or  purple  area  in  1 :  40  to  1 :  SO,  and 
then  descending  somewhat  more  abruptly  in  the  reddish-blue  in  1: 160 
and  reaching  the  non-reducing  or  red  color  at  1 :  640.  In  tiie  latter 
weeks  of  the  malady  the  average  curve  gradually  subsided,  reading 
normal  in  a  minor  proportion  of  cases,  3  out  of  10,  by  the  eighth  or 
ninth  week;    while  in  the  remaining  70  per  cent,  or  7  cases,  the  curve 
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remained  elevated  at  the  ninth  week.  In  2  cases,  1  in  the  fourteenth 
and  the  other  in  the  eighteenth  week,  the  curve  was  still  elevated  in 
both.  In  1  clu-onic  case  they  found  the  typical  curve  still  present 
five  years  after  the  initial  attack,  but  the  history  indicated  several 
relapses.  Of  the  3  cases,  in  which  the  curve  reached  normal  before 
the  end  of  the  eighth  week,  this  occurred  on  the  twenty-eighth,  fifty- 
third  and  fifty-fifth  days  respectively.  When  the  curve  had  once 
reached  normal  it  was  not  elevated  again  in  the  3  cases  studied.  Cases 
presenting  a  persistence  of  the  very  acute  curve  of  the  first  few  weeks 
up  into  the  ninth  week  or  beyond  commonly  presented  at  this  time 
either  considerable  residual  paralysis  with  slight,  moderate  or  marked 
polyneuritis,  or  else  slight  paralysis  with  a  polyneuritis  of  a  marked 
tj^e.  A  definite  persistence  of  the  acute  hydrocephalus  usually 
remains  in  these  cases.  There  seems  to  be  a  relationship  between  the 
duration  of  the  positive  colloidal-gold  curve  and  the  acute  inflamma- 
tory stage  of  the  disease,  so  that  when  the  reduction  of  gold  chloride 
becomes  normal,  the  acute  period  is  over.  This  is  important  from 
the  standpoint  of  active  therapeutic  measures  for  the  subacute  stage. 
With  gradual  subsidence  of  the  colloidal-gold  curve  there  is  usually  a 
corresponding  improvement  in  the  general  condition  of  the  patient  in 
the  paralysis  and  meningeal  s^onptoms.  This  relationship  does  not 
always  hold  true,  and  in  patients  with  marked  polyneuritis  the  curve 
may  remain  elevated  after  the  subsidence  of  the  paralysis.  There 
was  no  close  relationship  between  cytology  and  chemistry  of  the  spinal 
fluid  and  the  colloidal-gold  reaction. 


Colic  in  Breast-fed  Babies  as  a  Result  of  Sensitization  to  Foods  in 
the  Mother's  Dietary.— Shannon  (Arch.  Pcd.,  December,  1921)  cites 
a  number  of  cases  illustrating  his  contention  that  elements  in  the  diet 
of  the  mother  may  be  the  cause  of  colic  in  the  offspring  because  of 
some  peculiar  susceptibility  of  the  baby  to  certain  foods.  He  points 
out  that  the  mother's  milk  transmits  foods  that  the  mother  eats,  and 
that  these  foods  may  produce  disturbances  in  the  infant.  Persistent 
colic  in  breast-fed  babies  is  frequently  due  to  sensitization  to  foods 
that  the  mother  eats,  and  wliich  comes  to  the  infant  through  the  breast 
milk.  Removal  of  these  foods  from  the  diet  of  the  mother  will  fre- 
quently result  in  permanent  cure  of  the  colic.  Food  allergy  is  a  rational 
basis  for  explanation  of  the  well-known  statement  that  all  breast  milk 
is  not  the  best  food  for  every  baby.  The  fact  that  one  infant  will 
thrive  on  breast  milk  that  another  cannot  tolerate  is  explained  on  the 
basis  of  allergy  to  foods  contained  in  the  breast  milk.  Recognition 
and  application  of  these  principles  will  result  in  the  prevention  of 
considerable  suffering  in  the  l)aby  and  occasionally  will  remove  the 
necessity  of  too  early  weaning  from  the  breast. 


Excess  Protein  and  Mammary  Secretion.— Hartwell  {Biochem. 
Jour.,  1921,  vol.  XV j  had  observed  previously  that  a  diet  containing 
40  per  cent  protein  by  dried  weight  fed  to  nursing  rats  was  detrimental 
to  the  young,  and  in  this  study  he  confirms  that  observation.  He  also 
found  that  the  same  result  ensued  from  commercial  edestin,  blood 
and  egg  albumin,  gelatin  and  home-made  gluten.  •  Such  dietaries 
apparently  render  the  milk  poisonous,   and  finally  checks  its  flow. 
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Home-made  fish  and  meat  protein  do  not  always  cause  such  harmful 
results  as  edestin,  albumin  and  gelatin,  but  in  some  cases  the  litters 
died  with  tj'pical  sjTnptoms.  In  others  the  baby  rats  survived,  but 
only  a  few  were  normal.  In  spite  of  the  ultimate  ill  effect  of  edestin 
and  caseinogen,  the  immediate  results  of  its  addition  to  bread  was  to 
produce  a  maximal  growth  curve  of  the  young.  Other  proteins  pro- 
duced slower  growth.  Toxicity  was  not  shown  for  ten  to  eleven  days. 
The  toxicity  of  the  mother's  milk  was  demonstrated  by  spasms  and 
allied  s}Tnptoms.  The  cessation  of  the  flow  of  the  milk  was  shown  by 
the  litter's  loss  of  weight,  and  the  symptoms  of  a  like  nature  and  by 
the  emptiness  of  the  alimentary  tracts.  There  was  some  correlation 
between  increase  in  the  weight  of  the  mother  and  danger  to  the  off- 
spring. When  the  mother  put  on  weight  the  sucklings  suffered.  As 
regards  gelatin,  it  caused  loss  of  weight  of  the  mother  and  the  offspring 
died.  It  seemed  unlikely  that  an  absence  of  vitamines  was  the  cause 
of  this,  because  a  rat  can  bring  up  a  healthy  litter  on  a  diet  of  white 
bread  alone. 
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Heart  Disease  Complicating  Pregnancy.— Werner  (Arch.  f.  Gyndlc, 
1921,  cv,  41)  has  studied  7626  cases  of  pregnancy  and  labor  to  deter- 
mine the  frequency  and  the  history  of  diseases  of  the  heart.  Among 
these  were  found  67  cases  of  heart  lesions,  of  which  63  were  valvular; 
4  showed  extensive  changes  in  the  heart  and  alteration  in  the  ascend- 
ing aorta.  Of  these  67  cases,  31  were  uncompUcated  mitral  insuffi- 
ciency, 12  were  uncomplicated  mitral  stenosis,  19  were  mitral  insuffi- 
ciency combined  with  mitral  stenosis  and  5  were  other  varieties  of 
heart  lesions— including  those  of  the  aortic  orifice.  An  effort  was 
made  to  trace  the  history  of  these  patients  after  they  left  the  CHnic, 
but  it  was  possible  in  only  12  of  the  cases.  The  mortality  was  4.5 
per  cent  among  the  67  cases.  To  illustrate  the  important  conditions 
in  these  cases  the  writer  gives  the  history  of  a  primipara,  aged  twenty- 
five  years,  who  at  nine  and  nineteen  years  had  inflammation  of  the 
joints  and  disturbed  respiration.  She  came  to  the  clinic  in  the  second 
month  of  pregnancy  with  disturbance  of  breathing,  slightly  enlarged 
liver  and  spleen  and  slight  icterus.  After  two  weeks'  treatment  in  the 
hospital  she  was  very  nuich  improved,  but  after  leaving  hospital  she 
grew  worse;  it  was  finally  necessary  to  produce  therapeutic  abortion. 
A  year  and  a  half  after  she  was  examined,  when  it  was  found  that 
she  had  a  mitral  stenosis  (not  fully  compensated)  with  moderate 
cyanosis,  slight  jaundice  and  enlargement  of  the  liver.  The  case 
illustrates  the  subsequent  history  of  this  patient  and  how  a  temporary 
improvement,  produced  by  rest  and  drugs,  rarely  continues  for  any 
length  of  time. 
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One  of  the  fatal  cases  was  a  primipara,  aged  twenty-seven  years 
who  had  had  a  diseased  heart  since  she  was  sixteen  and  came  first 
to  the  cHnic  in  the  second  month  of  pregnancy.  As  her  condition 
was  growing  worse  therapeutic  abortion  was  performed.  After  eight 
days  of  rest  in  bed  and  treatment  with  digitahs  the  heart  condition 
improved.  The  patient  was  discharged  from  the  hospital  and  died 
at  her  home  three  weeks  afterward  from  failure  of  the  heart  action 
and  dropsy.  In  the  other  2  fatal  cases  autopsy  showed  extensive 
changes  in  the  circulatory  apparatus  outside  of  the  heart.  In 
the  31  cases  of  mitral  insufficiency  symptoms  of  decompensation 
occurred  during  pregnancy  or  labor  in  18.  In  S  these  symptoms 
appeared  in  the  first  half  of  pregnancy,  and  in  10  in  the  second  half. 
In  the  12  cases  of  mitral  stenosis  there  were  disturbances  of  com- 
pensation in  10,  and  it  was  interesting  to  observe  that  such  complica- 
tion was  more  frequent  in  the  first  half  than  in  the  second  half  of 
pregnancy.  It  did  not  seem  to  be  the  size  and  weight  of  the  full- 
term  uterus  which  affected  the  heart,  but  certain  other  conditions  in 
earl}'  pregnancy.  In  mitral  stenosis  of  severe  character  the  muscle 
of  the  left  ventricle  is  damaged,  and  also  the  capillaries  of  the  lungs, 
which  accounts  for  the  occurrence  of  the  failing  heart  in  early  preg- 
nancy. Of  19  cases  of  mitral  insufficiency  combined  with  stenosis  14 
had  s^Tuptoms  of  decompensation  earlier  or  later  in  the  pregnancy; 
7  of  these  in  the  first  half,  6  in  the  second  and  in  1  the  beginning  of 
decompensation  was  not  accurately  noted.  Of  the  5  cases  of  aortic 
disease  4  had  more  or  less  cardiac  disturbance  in  the  early  part  of 
pregnancy.  There  were  22  full-term  li\-ing  children  bom  to  the  31 
women  having  mitral  insufficiency.  There  were  20  spontaneous  labors 
and  2  pregnancies  were  terminated  by  operation — 1  by  Cesarean 
section  and  1  by  forceps.  There  were  2  dead-born  children,  crani- 
otomy having  been  done  on  one  after  the  child  had  perished  from 
pressure  during  birth.  In  another  case  the  child  died  during  labor 
from  birth  pressure  but  was  finally  delivered,  postpartum  hemorrhage 
comphcating  the  last  part  of  the  labor.  In  3  of  these  patients  labor 
came  spontaneously  but  before  full  term.  One  was  a  case  of  twins, 
and  in  the  other  2  the  children  were  viable.  There  was  1  abortion  at 
six  months,  3  cases  of  hydramnios,  1  with  transverse  position  of  the 
head  in  labor,  and  one  where  the  rotation  of  the  head  failed,  although 
upon  the  pelvic  floor.  In  4  cases  the  placenta  was  removed  by  the 
hand,  and  in  1  case  it  was  forcibly  expressed.  One  patient  had  fever 
during  the  puerperal  period  but  recovered.  Because  of  the  condition 
of  the  heart  section  was  done  in  1  case;  in  a  second,  section  with  resec- 
tion of  the  tubes.  Two  patients  came  into  the  clinic  with  heart  lesions, 
but  went  out  before  they  had  been  delivered.  In  the  cases  of  mitral 
insufficiency  it  was  necessary  to  interrupt  the  pregnancy  in  none. 
Cesarean  section  was  performed  in  1  case  because  of  threatened  heart 
failure.  In  this  patient  sterihzation  was  done  by  resecting  the  tubes. 
In  the  12  cases  of  mitral  stenosis,  6  full-term  living  children  were  born 
in  spontaneous  labor.  There  was  1  birth  of  a  macerated  fetus,  and  in 
2  cases  it  was  necessary  to  interfere  because  of  the  cardiac  condition, 
therapeutic  abortion  being  done  in  1  and  abortion  accompanied  by 
curetting  in  another.  In  3  cases  patients  improved  so  much  that 
pregnancy  was  not  interrupted  and   they  left  the  hospital.     There 
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were  19  patients  who  had  combined  cardiac  lesions — insufficiency  plus 
stenosis.  Among  these  were  born  6  children  without  any  abnormality 
occurring  during  birth.  One  was  delivered  by  forceps;  1  child  was 
born  macerated  (the  mother  giving  a  negative  Wassermann  reaction). 
There  were  6  spontaneous  premature  labors.  Because  of  the  cardiac 
condition  it  was  necessary  to  interfere  five  times  with  these  patients. 
One  of  these  patients  passed  out  from  observation  so  that  her  final 
health  is  unknown.  In  1  of  the  aortic  cases  the  patient  had  had  rheu- 
matism and  swollen  joints  for  nearly  thirty  years.  She  had  had  seven 
previous  pregnancies  without  a  history  of  complications  on  the  side  of 
the  heart.  So  soon  as  the  last  pregnancy  began  she  had  headache 
and  faintness,  specks  before  the  eyes,  difficulty  of  breathing  and 
edema.  She  died  four  weeks  before  full  term  with  sudden  collapse 
of  the  heart.  At  autopsy  the  heart  was  found  hypertrophied  with 
fluid  in  the  chest  and  pericardium.  There  were  also  lesions  in  the 
endocardium  about  the  aortic  valve.  The  aortic  orifice  was  narrow. 
It  was  observed  that  one  of  the  best  signs  of  impending  death  in  these 
patients  was  severe  disturbance  of  respiration.  In  the  aortic  cases 
the  dangerous  elements  seemed  to  be  the  degeneration  of  the  heart 
muscle,  and  this  might  produce  unexpected  and  sudden  death  at  any 
time.  This  seemed  to  be  the  most  serious  lesion  which  these  patients 
had  and  least  susceptible  to  improvement  by  treatment.  His  experi- 
ence shows  that  in  mitral  stenosis  complicating  pregnancy  that  preg- 
nancy should  be  interrupted  at  the  first  sign  of  decompensation. 
Medical  treatment  should  not  be  continued  unless  markedly  success- 
ful, because  whatever  is  gained  thereby  is  of  very  brief  duration  and 
valuable  time  is  lost  by  medical  treatment.  Where  there  is  disease  of 
the  circulatory  apparatus  outside  the  heart  the  condition  seems  to 
resemble  in  severity  mitral  stenosis.  In  cases  of  aortic  disease  the 
danger  increases  with  each  successive  pregnancy. 


The  Function  of  the  Kidneys  in  Pregnant  and  Puerperal  Women. 

— Werner  {Arch.  f.  Gyndk.,  1921,  cv,  63)  has  studied  healthy  parturient 
women,  pregnant  women  with  heart  lesions,  with  glycosuria,  with 
albuminuria,  with  chronic  nephritis  and  with  eclampsia.  His  purpose 
was  to  study  the  excretion  of  saUne  material  by  the  kidneys.  In 
pregnancy  there  was  great  variation — from  7  to  26  gm.  daily — in 
puerperal  patients  from  11  to  21.  If  the  results  of  investigations  in 
these  varying  sorts  of  cases  are  considered,  the  most  significant  feature 
lies  in  the  fact  that  the  greatest  disturbance  in  the  function  of  the 
kidneys  occurs  in  those  pregnant  women  who  have  severe  albuminuria. 
This  is  seen  in  the  excretion  of  salt  and  of  water.  The  excretion  of 
salt  is  very  much  reduced  and  concentration  of  the  urine  also  lessened. 
The  correspondence  between  the  lack  of  excretion  and  the  diminished 
concentration  is  very  striking.  The  percentage  of  saline  falls  decidedly, 
while  the  percentage  of  water  increases  somewhat.  The  excretion  of 
water  is  considerably  less  than  the  intake.  If  the  patient  is  given 
water,  this  difference  is  very  much  increased.  From  these  facts  it 
is  evident  that  there  is  some  marked  insufficiency  of  the  kidneys  to 
both  the  excretion  of  salt  and  of  water.  While  the  excretion  of  these 
substances  may  be  greatly  reduced  nitrogenous  matter  is  excreted  at 
a  normal  rate,  although  the  percentage  of  concentration  is  somewhat 
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reduced.  After  labor  occurs  there  is  a  rapid  change.  In  the  first 
days  of  the  puerperal  period  the  quantity  of  salt — in  absolute  quan- 
tity and  in  concentration — is  considerable,  and  the  excretion  of  water 
is  greater  than  the  intake.  Apparently  the  kidneys  are  excreting 
salt  and  water  which  have  been  retained  during  pregnancy.  So  great 
is  the  elasticity  of  healthy  organs  that  great  variations  in  the  quantity 
and  concentration  of  ratios  and  the  salt  excreted  are  observed.  In 
mild  cases  of  albuminuria  in  pregnancy  similar  disturbances  to  those 
observed  in  severe  cases  are  also  seen.  There  is  often  increased  excre- 
tion of  salt  and  water.  This  can  be  explained  by  the  fact  that  in 
these  cases  the  rest  in  bed,  which  the  patient  has,  is  enough  to  stimu- 
late kidneys  (not  badly  damaged)  to  resume  their  normal  function. 
This  also  explains  the  benefit  seen  in  repeated  pregnancy  when  a 
patient  is  kept  in  bed,  and  also  in  comphcated  and  severe  cases  when 
the  patient  is  in  bed  for  some  time.  So  far  as  these  phenomena  are 
concerned  it  is  evident  that  in  the  first  days  after  the  birth  of  the 
child  they  resemble  the  more  serious  cases  of  albuminuria  during 
pregnancy.  It  is  also  interesting  to  note  that  there  seems  to  be  no 
special  disturbance  in  the  excretion  of  nitrogenous  material.  In  the 
late  days  of  the  puerperal  period  there  is  a  constant  improvement  in 
the  excretion  of  salt  and  of  water,  which  seems  to  result  from  improved 
function  in  the  kidney.  One  can  scarcely  distinguish  between  the 
phenomena  natural  to  the  puerperal  period  and  those  sometimes  seen 
in  albuminuria  and  nephritis.  Cases  of  eclampsia  resembled  those  of 
albuminuria  in  pregnancy.  In  two-thirds  of  the  patients  salt  and 
water  seemed  to  be  excreted  fairly  well.  In  one-third  excretion  was 
much  reduced.  These  were  the  cases  which  had  severe  eclampsia 
before  labor  and  which  w^ere  examined  just  after  confinement.  The 
concentration  and  the  dilution  function  of  the  kidneys  seemed  in  all 
these  patients  to  be  well  performed.  After  eclampsia  the  kidneys 
resumed  their  functions  more  slowly;  and  after  albuminuria  the  proc- 
ess resembled  more  what  is  seen  in  chronic  nephritis.  In  cases  of 
heart  disease  without  compensation  there  was  marked  failure  of  the 
concentration  and  dilution  function  of  the  kidney.  This  was  not  so 
well-marked  as  in  albuminuria,  but  the  nitrogenous  metabolism  was 
also  disturbed  and  seemed  to  be  deficient  if  one  should  judge  from  the 
urine.  The  resumption  of  function  after  labor  was  gradual  and  slow. 
This  can  readily  be  understood  when  it  is  remembered  that  decompen- 
sation in  these  cases  does  not  cease  immediately  after  labor,  but  may 
occupy  days  or  weeks.  In  glycosuria  the  kidneys  are  more  over- 
burdened than  in  healthy  patients.  The  quantity  of  urine  and  the 
quantity  of  fluid  taken  are  greater.  Comphcations  arise  which  are  in 
slight  measure  only  to  be  estimated  by  the  excretion  of  saline.  It  is 
evident,  however,  that  concentration  and  excretion  are  much  less  than 
in  normal  conditions.  It  is  interesting  to  note  that  variations  in  the 
excretion  of  salt,  nitrogen  and  water  by  the  kidneys  seemed  to  be 
practically  the  same  in  albuminuria,  nephritis  and  eclampsia  and  that 
these  differ  only  in  intensity,  in  the  rapidity  of  their  development  and 
also  in  the  rapidity  of  their  disappearance.  In  the  case  of  diseases  of 
the  heart  the  excretion  of  nitrogenous  material  is  very  much  disturbed. 
When  glycosuria  is  present  and  the  intake  and  excretion  of  water  are 
increased,  salt  is  excreted  in  moderate  degree  only,  and  usually  in 
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lessened  amount.  There  seems  to  be  a  common  element  in  these 
phenomena,  pointing  to  disturbances  of  tlie  kidney.  There  are  very 
great  variations  in  the  excretory  action  and  in  the  concentration  of 
the  secretion  in  healthy  pregnant  and  parturient  women;  and  this 
variation  occurs  in  different  days  and  different  times  of  the  day.  In 
cases  where  there  are  well-marked  pathologic  conditions  the  element 
of  disturbance  in  kidney  function  may  become  very  pronounced,  and 
in  these  cases  the  power  of  the  kidney  to  adapt  itself  to  changed  condi- 
tions seems  to  be  lost. 
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Radiotherapy  of  Non-malignant  Menorrhagia.— The  present  status 
of  radiotherapy  of  non-malignant  uterine  bleeding  has  been  fairly 
well  summarized  by  Graves  (Surg.  Clinics  of  North  America,  June, 
1921,  p.  620),  who  reminds  us  that  before  the  advent  of  radium  uterine 
bleeding  in  adolescence  and  young  womanhood  presented  a  baffling 
problem.  The  etiology  of  this  condition  has  never  been  solved.  One 
may  speak  of  ovarian  hyperfimction  as  a  cause,  but  the  term  is  based 
on  the  vaguest  kind  of  knowledge  and  even  if  it  is  correctly  used  it 
is  of  no  assistance  in  the  problem  of  treatment.  The  various  remedies 
for  this  condition,  such  as  animal  serums,  gland  extracts  like  pituitrin, 
the  various  styptics,  iron^  arsenic,  etc.,  are  all  of  very  equivocal  value 
and  repeated  curettings  are  equally  useless.  The  bleeding  not  infre- 
quently continues  for  years,  and  may  reduce  the  patient  to  an  extreme 
state  of  anemia,  in  a  number  of  cases  the  writer  being  obliged  to  resort 
to  hysterectomy  and  castration.  In  the  earlier  days  of  radium,  as  a 
therapeutic  agent,  it  was  applied  only  for  the  menorrhagias  of  women 
comparatively  near  the  menopause.  Operators  were  fearful  of  using 
it  in  young  women  on  account  of  the  danger  of  bringing  alwut  an 
artificial  menopause.  It  was  soon  discovered  that  when  radium  was 
given  in  moderate  dosage  excessive  menstruation  may  be  diminished 
and  regulated  with  a  fair  degree  of  certainty.  Therefore,  at  the 
present  time  it  is  employed  without  hesitation  for  urgent  cases  even 
in  pubescent  girls.  In  making  the  decision  as  to  the  treatment  of  a 
very  young  patient,  the  question  of  the  danger  of  causing  a  complete 
cessation  of  the  menses  has  been  a  most  important  one,  but  the  writer 
is  convinced  by  experience  that  a  dosage  of  25  mg.  for  from  four  to 
six  hours  may  be  given  with  entire  safety  and  he  believes  that  it  is 
quite  probable  that  the  ovaries  of  the  young  are  able  to  witlistand  a 
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greater  exposure  to  radiation  without  losing  their  function  than  are 
the  ovaries  of  older  women.  In  regard  to  the  manner  in  which  radium 
produces  its  eflfect,  he  beheves,  with  many  others,  that  the  rays  exert 
an  influence  both  on  the  endometrium  as  well  as  on  the  ovaries.  The 
exact  eflfect  on  the  endometrium  has  not  been  determined  since  micro- 
scopical examination  of  the  uteri,  removed  after  unsuccessful  treatment 
with  radium  revealed  no  very  definite  changes.  One  would  expect  a 
sclerosis  of  the  stroma  which  might  bring  about  a  temporary^  or  perma- 
nent obliteration  of  the  endometrial  capillaries.  Radium  given  in 
sufficiently  large  doses  is  capable  of  destroying  the  Graafian  follicles 
as  has  been  shown  by  the  examination  of  ovaries  removed  after  radium 
treatment.  The  extent  of  the  destruction  of  the  follicles  depends  on 
the  size  and  length  of  time  of  dosage  and  also  on  the  age  of  the  patient. 
The  primordial  follicles  are  formed  near  the  center  of  the  ovary  and 
as  they  develop  they  migrate  toward  the  surface,  finally  culminating 
in  a  ripe  corpus  luteum  or  an  atretic  follicle.  A  large  dose  of  radium 
is  sufficient  to  destroy  all  of  the  follicles  in  the  ovary  both  young  and 
old,  but  it  may  be  imagined  that  a  moderate  exposure  of  the  radium 
may  kill  only  the  older  and  riper  follicles  that  are  near  the  surface 
while  the  younger  and  less-developed  bodies  escape  its  influence.  In 
this  way  may  be  explained  those  cases  in  which  the  menstrual  function 
is  suspended  for  several  months,  only  to  be  resumed  in  a  natural 
manner.  In  other  words,  menstruation  ceases  during  the  period  of 
time  required  by  the  yoimger  follicles  to  mature.  The  fact  that  the 
menstruation  is  in  most  cases  restored  without  the  abnormal  bleeding 
wliich  before  characterized  it  may  be  explained  by  some  minute  but 
permanent  change  in  the  endometrium. 


Histological  Study  of  Radium  Effect  on  Cancer.— The  exact  effect 
of  radium  treatment  upon  the  carcinoma  cells,  as  determined  by  histo- 
logical studies  of  radiated  tissues,  has  been  determined  by  Norris 
and  Rothschild  (Am.  Jour.  Roent.,  1921,  8,  604),  who  divide  the 
histological  pictures  into  five  stages.  The  fiirst  stage  is  that  of  acute 
inflammatory  reaction  and  embraces  the  first  week  after  radiation. 
During  this  stage  there  is  a  congestion  of  the  bloodvessels,  exudation 
of  lymphocytes  and  pohinorphonuclear  leukocytes  and  a  slight  edema 
of  the  stroma.  A  slight  swelling  of  the  cancer  cells  is  noted,  also 
slight  enlargement  of  the  endothelium  of  the  bloodvessels.  The 
second  period  embraces  the  second  week  and  is  the  stage  of  early 
nuclear  and  cytoplasmic  changes.  This  stage  shows  a  gradual  swelling 
of  the  cancer  cells,  an  enlargement  of  the  nuclei  and  relative  increase 
of  the  cytoplasm.  Mitosis  in  many  instances  ceases  and  the  nuclear 
substance  appears  as  granules,  while  the  cytoplasm  at  times  shows 
vacuolization.  At  the  beginning  of  the  third  week,  the  stage  of  inter- 
cellular changes,  young  fibroblasts  are  found  scattered  throughout 
the  radiated  area.  They  infiltrate  the  malignant  cells,  dividing  them 
into  strands  and  in  many  instances  completely  surrounding  groups  of 
cancer  cells  and  isolating  them.  The  KTuphocytic  infiltration  is 
increased  in  this  stage,  although  lymphocytes  and  leukocytes  have 
been  present  during  the  first  two  periods.  The  bloodvessels  show 
edema  of  all  the  coats  and  especially  of  the  intima,  with  almost  com- 
plete obliteration  of  the  lumen.     At  times  leukocytes  are  present  in 
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the  vessel  wall.  The  stage  of  destruction  starts  with  the  fourth  week 
after  the  application  of  the  radium  and  continues  to  the  ninth  week. 
The  nuclei  of  the  malignant  cells  may  be  broken  up  and  in  many 
instances  found  as  masses  of  chromatin,  while,  on  the  other  hand, 
they  may  shrink  and  appear  as  an  egg  in  a  nest.  The  cytoplasm 
undergoes  cytolysis.  The  group  of  cancer  cells,  which  have  been 
isolated  by  the  fibroblasts  and  connective  tissue  show  a  numerical 
reduction.  The  fibrous  overgrowth  at  the  end  of  this  period  is  con- 
spicuous. In  its  meshes  the  young  bloodvessels  at  times  show  con- 
striction of  the  lumen,  while  the  malignant  cells  throughout  the  entire 
field  are  considerably  reduced  numerically  and  in  size.  In  the  final 
period  or  stage  of  healing,  the  cancer  cells  appear  as  compressed  bands 
in  the  fibrous  stroma,  only  the  small  contracted  nuclei  remaining. 
At  a  later  period  no  remains  of  the  malignant  cells  are  noted.  Ulti- 
mately, the  surface  epithelium  shows  regeneration.  The  features  of 
these  changes  are  the  changes  of  the  malignant  cells  with  their  destruc- 
tion and  ultimate  absorption  and  the  replacement  of  fibrous  tissue. 
While  the  histological  pictures  have  been  divided  into  five  stages,  it 
must  be  acknowledged  that  the  stages  blend,  and  one  may  find  many 
instances  of  early  cellular  changes  with  cells  in  the  stage  of  destruction. 


End-results  of  Operations  [for  Relaxed  Pelvic  Floor.— The  final 
results  in  operations  performed  for  various  types  of  relaxed  pelvic 
floor  have  been  analyzed  in  a  series  of  60  cases  by  Cutler  and  Jame- 
son (Arch.  Surg.,  1922,  4,  173),  of  the  Peter  Bent  Brigham  Hospital. 
They  state  that  the  etiological  factors  may  be,  and  are  many,  just  as 
with  other  t^-pes  of  hernia;  but  congenital  defects  and  trauma  stand 
out  as  the  principal  causes,  and  one  or  both  are  usually  present.  Con- 
genital conditions  undoubtedly  constitute  a  considerable  factor,  as 
nulliparas  with  complete  prolapse  have  been  reported.  Trauma  is 
probably  of  greater  importance  but  the  factor  of  increased  intra- 
abdominal pressure,  whether  due  to  tumor,  ascites  or  straining  at 
stool,  seems  to  be  of  only  contributary  importance.  For  purposes  of 
study  the  following  arbitrary  classification  appeared  most  convenient: 
Group  I,  women  in  the  child-bearing  age;  Group  II,  women  past  the 
child-bearing  age.  The  dividing  line  cannot  correspond  to  the  bio- 
logical limit,  since  it  seems  reasonable  to  include  in  Group  II  women 
nea^  the  menopause  who  do  not  desire  more  children  and  those  with 
serious  organic  diseases,  such  as  cardiac  or  renal  disease,  in  whom 
future  pregnancies  would  be  a  serious  menace  to  life.  Each  group  is 
further  subdivided  into  Class  A,  vaginal  prolapse  (cystocele  and  recto- 
cele),  in  which  the  uterus  is  in  its  normal  relation;  Class  B,  vaginal 
and  uterine  prolapse,  in  which  there  is  some  degree  of  uterine  des- 
census; and  Class  C,  procidentia,  in  which  there  is  uterine  prolapse 
with  the  uterus  outside.  The  class  of  patients  with  uncomplicated 
vaginal  prolapse  treated  by  local  plastic  procedures  shows  surprisingly 
good  results;  better  in  the  group  of  patients  examined  than  in  those 
reporting  by  letter.  This  interpretation  of  results  was  possibly  influ- 
enced by  rigid  insistence  on  anatomical  cures  at  the  final  observation. 
The  reason  why  cases  of  this  type  do  not  go  on  to  uterine  prolapse  is 
not  clear;  but  it  appears  that  there  may  be  cases  in  which  local 
trauma  permits  of  a  local  herniation  without  actually  destroying  the 
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supporting  power  of  the  pelvic  floor.  It  is  well  recognized  that  cases 
with  complete  perineal  tears  frequently  do  not  progress  to  uterine 
prolapse.  Possibly  the  good  results  in  this  group  will  l^e  partially 
vitiated  wuth  time.  The  results  seem,  however,  to  indicate  that  when 
uterine  prolapse  is  to  accompany  vaginal  prolapse  it  commences 
simultaneously  with  the  vaginal  lesion,  and  that  if,  therefore,  patients 
at  examination  show  no  uterine  prolapse,  they  can  be  permanently 
relieved  by  local  vaginal  operations.  Retroversion  may  be  considered 
as  the  initial  stage  of  uterine  prolapse.  The  class  of  patients  with 
uterine  and  vaginal  prolapse  (Class  B)  show  less  satisfactory  results. 
Of  the  patients  reporting  for  examination,  those  in  Group  I  showed 
satisfactory  results,  those  in  Group  II  unsatisfactory  results  (10  recur- 
rences in  24  cases).  Among  the  patients  reporting  by  letter  in  Group 
I,  2  patients  in  7  were  unrelieved  and  in  Group  II,  3  patients  in  8  were 
unrelieved.  Certain  of  the  failures  can  be  explained  by  unwise  choice 
of  operative  procedure.  Thus,  in  patients  of  this  class,  in  whom 
a  simple  repair  or  an  abdominal  operation  alone  was  performed,  there 
was  frequently  recurrence;  and  when  a  combined  operation  was  per- 
formed, the  abdominal  procedure  being  simple  Gilliam  or  other  sus- 
pension or  fixation  operation,  there  were  several  recurrences.  A 
combined  operation,  in  which  the  abdominal  procedure  was  either 
some  form  of  hysterectomy  or  a  Moschcowitz  procedure,  proved 
satisfactory.  It  appears,  therefore,  that  a  combined  local  repair  and 
abdominal  operation  should  be  performed  when  uterine  and  vaginal 
prolapse  are  present.  The  type  of  abdominal  procedure  to  be 
employed  may  depend  on  whether  the  patient  desires  more  children. 
It  is  recognized  that  the  Gilliam  operation  and  even  ventro-fixation  of 
the  fundus  do  not  endanger  subsequent  pregnancies.  It  is  also 
accepted,  and  these  results  seem  to  coincide  with  this  view,  that  such 
operations  do  not  give  a  high  percentage  of  successes  in  uterine 
prolapse.  The  Moschcowitz  procedure  also  permits  of  subsequent 
pregnancies,  and  these  results  demonstrate  its  efficacy  in  this  class 
of  patients.  In  Group  II,  when  future  child-bearing  is  of  no  import- 
ance, a  wider  range  of  operations  is  available  and  the  findings  in  this 
series  agree  with  the  opinions  of  others  that  supravaginal  hysterectomy, 
with  either  ligamentous  suspension  or  ventro-fixation  of  the  stump,  is 
most  efficacious.  In  procidentia  cases.  Class  C,  the  results  have  been 
equally  discouraging.  Four  of  the  9  patients  who  returned  for  exami- 
nation had  recurrences  and  2  of  the  4  patients  replying  by  letter  were 
unrelieved;  6  failures  in  13  cases  (almost  50  per  cent).  Here  again 
uncombined  operations  resulted  badly,  patients  on  whom  even  such  a 
radical  abdominal  procedure  as  bisection  of  the  uterus  was  performed 
returning  for  examination  with  most  distressing  vaginal  prolapse. 
Patients  on  whom  a  hysterectomy  or  the  Moschcowitz  procedure 
was  performed,  in  combination  with  a  vaginal  repair,  usually  did  well, 
and  the  removal  of  the  uterus  either  from  above  or  by  vagina  after 
the  Mayo  procedure  has  proved  satisfactory.  The  necessity  of  com- 
bined operations  and  radical  abdominal  interference  is  again  demon- 
strated. The  type  of  operation  is  now  and  then  further  influenced 
by  the  condition  of  the  patient.  It  must  be  remembered,  however, 
that  the  combined  operation  need  not  be  performed  at  the  same  sitting. 
They  have  frequently   been  performed  separately,   usually  with  an 
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interval  of  from  a  week  to  ten  days,  but  sometimes  after  some  weeks, 
the  patient  returning  for  the  second  stage  when  thoroughly  rested. 
The  vaginal  procedure  is  necessarily  performed  first.  The  task  set  is 
never  a  simple  one  and  the  patient  must  be  made  to  understand  this 
from  the  beginning. 
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The  Fate  of  Killed  Non-hemolytic  Streptococci  Injected  into  the 
Blood,  and  the  Resulting  Cellular  Changes.— Nagao  {Jour.  Infect. 
Dis.,  1920,  xxvii,  327)  injected  2.5  cc  formaldehyde-killed,  non-hemo- 
lytic streptococci  suspeaded  in  salt  solution  into  the  jugular  vein  or 
left  ventricle  of  300  gm.  guinea-pigs.  The  animals  were  killed  imme- 
diately after  injection  or  at  intervals  of  five,  ten  and  thirty  minutes 
and  in  one,  two,  six,  twelve,  forty-eight,  seventy-two  and  ninety-six 
hours.  The  various  organs  were  fixed  in  Zenker's  fluid  and  stained 
with  Delafield's  hematoxylin  and  eosin  and  a  modification  of  the 
Gram-Weigert  method.  It  was  found  that  those  organisms  which 
were  injected  into  the  jugular  vein  accumulated  principally  in  the 
lungs,  the  remaining  ones  being  taken  up  by  endothelial  cells  in  the 
liver  and  by  endothelial  and  other  cells  in  the  spleen.  Injection  into 
the  left  ventricle  and  portal  vein  also  resulted  in  cocci  collecting  to 
some  extent  in  the  lung.  The  author  believes  that  the  accumulation 
of  cocci  in  the  lung  is  largely  mechanical  and  the  result  of  the  forma- 
tion of  masses  of  cocci  in  the  blood  on  one  hand  and  the  narrowness 
of  the  lung  capillaries  on  the  other.  In  the  lung  the  bacteria  were 
phagocyted  mostly  by  polymorphonuclear  leukocytes  and  to  a  much 
less  degree  of  mononuclear  and  endothelial  cells.  The  leukocytes 
were  actively  phagocytic,  engulfing  the  bacteria  within  about  ten 
minutes  after  injection.  In  from  thirty  to  sixty  minutes  the  phago- 
cytic leukocytes  left  the  lungs,  the  majority  going  to  liver  and  spleen, 
where  there  was  great  increase  in  such  cells  up  to  six  hours  after  injec- 
tion. In  contradistinction  to  the  lung,  the  hepatic  endothelial  cells 
were  very  active  in  phagocytosis,  more  so  than  the  cells  of  spleen. 
The  WTiter  regards  the  liver  as  the  most  important  place  of  elimination 
of  bacteria,  the  spleen  being  next.  The  fixed  cells  of  the  bone-marrow 
were  not  as  active  but  in  the  marrow  an  active  supply  of  new  leuko- 
cytes developed  soon  after  injection  from  the  myelocj'tes.  Api)arently 
tlie  ])lasma  cells  that  appeared  in  the  spleen  and  other  organs  following 
the  injection  were  produced   locally,  probably  arising  from   existing 
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perithelia!  lymphoid  cells  and  from  immigrated  lymphocytes.  He 
believes  that  plasma  cells  do  not  come  from  the  fixed  cells  of  connective 
tissue.  As  early  as  ten  minutes  after  injection  there  were  varying 
degrees  of  hyperleukocytosis  in  blood  of  the  right  ventricle  and  the  lungs 
which  was  interpreted  in  terms  of  a  local  positive  chemotaxis  produced 
by  the  bacteria  and  the  products  of  cellular  disintegration.  Disarrange- 
ment of  the  normal  Arneth's  scale  began  promptly  after  the  injection 
and  reached  its  maximum  in  about  tliree  hours.  It  is  the  belief  of 
the  author  that,  in  infectious  diseases,  hyperleukocytosis  or  leukopenia 
is  not  a  danger  sign  provided  the  blood  presents  the  normal  leukocytic 
picture  but  marked  displacement  to  the  left  in  Arneth's  count,  espe- 
cially when  associated  with  diminution  in  the  number  of  leukoc^^tes  is 
a  danger  sign,  indicating  exhaustion  of  the  leukocytogenic  function  of 
marrow. 

The  Fate  of  India-ink  Injected  into  the  Blood.  II.  The  Formation 
of  Intracellular  Granules  and  Their  Movements.— In  a  second  com- 
munication, Nagao  (Jour.  Infect.  Dis.,  1921,  xxviii,  294)  reported 
observations  made  after  the  injection  of  India-ink  suspensions  into 
rabbits  and  guinea-pigs.  The  particles  of  India-ink  seemed  to  be 
absorbed  by  elements  in  the  cells,  probably  granules,  a  capsule  of  ink 
particles  being  formed  which  was  designated  as  the  primary  ink  granule. 
In  a  few  days  the  primary  granule  became  irregular,  forming  the 
secondary  ink  granule.  As  the  cell  disintegrated  these  granules  became 
mixed  with  debris  and  frequently  coalesced  to  form  the  tertiary  granule. 
Most,  if  not  all,  cells  that  took  up  ink  granules  underwent  a  rapid 
destruction,  which  was  associated  with  vacuolation,  beginning  about 
the  ink  granules  and  extending  gradually.  The  disintegration  of  the 
cell  was  in  direct  ratio  to  the  number  of  granules  it  contained  and 
set  free  the  ink  granules,  which,  the  writer  believes,  were  not  excreted 
by  special  cell  function.  The  phagocytic  leukocytes  transported 
granules  to  some  extent  and  could  carry  them  to  the  outside  of  the 
body,  but  the  main  movement  of  the  ink  granule  was  by  way  of  the 
blood  and  lymph  stream^  acting  on  granules  freed  from  disintegrated 
cells,  such  cells  sometimes  being  taken  up  by  phagocytic  cells  with 
which  they  came  into  contact.  The  injection  of  chemotactic  solution 
into  the  peritoneal  cavity  resulted  in  the  attraction  of  cells  with  few 
ink  granules  only.  Apparently  phagocytes  stuffed  with  granules  were 
not  able  to  migrate  and  the  ink  leukocytes  that  form  in  the  peritoneal 
cavity  did  not  seem  to  be  able  to  return  to  the  blood.  The  ink  gran- 
ules were  transferred  in  small  degree  only  to  the  blood  by  way  of  the 
lymph  in  the  earlier  stages  and  formed  primary  granules  in  the  liver, 
spleen,  etc.  The  mechanism  of  the  accumulation  of  ink  granules  in 
the  interior  of  cells  seemed  to  be  similar  to  that  of  vital  staining  by 
soluble  dye,  being  governed  largely  by  physical  conditions. 


The  Heat  Resistance  of  Spores  with  Special  Reference  to  the  Spores 
of  B.  Botulinus.— In  a  study  involving  the  effect  of  hydrogen  and 
hydroxyl-ion  concentration  on  thermal  resistance  and  the  effect  of 
numbers,  desiccation,  age  and  the  presence  of  sodium  chloride  on  the 
spores  of  sixteen  representative  strains  of  B.  botulinus,  Weiss  {Jour. 
Infect.  Dis.,  1921,  xvii,  70)  found  that  the  free  spores  were  killed  within 
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five  hours  at  100°  C,  within  forty  minutes  at  105°  C.  and  within 
six  minutes  at  120°  C.  The  destruction  of  the  spore  was  a  gradual 
process,  being  probably  due  to  a  slow  protein  coagulation.  Young 
moist  spores  were  more  resistant  to  heat  than  old  moist  spores.  The 
thermal  resistance  of  emulsions  of  young  spores  increased  as  the  con- 
centration of  the  emulsion  increased.  Sodium  chloride  lowered  the 
thermal  resistance  in  direct  proportion  to  the  increase  of  the  salt  con- 
centration. The  hydrogen  and  hydroxyl-ion  lowered  the  thermal 
resistance,  the  rate  of  reduction  decreasing  as  the  concentration 
increased.  Media  in  which  B.  botulinus  was  growing  stabilized  them- 
selves at  a  point  near  a  Ph  value  of  7.5.  The  author  believes  that, 
in  processing  canned  foods,  it  is  necessary  to  determine  the  Ph  value 
of  the  material  to  be  sterilized  immediately  before  exposure  and  that 
in  all  practical  processing  methods  a  goodly  safety  factor  should  be 
allowed. 

Study  of  Transfused  Blood.  I.  The  Periodicity  in  Eliminative 
Activity  Shown  by  the  Organism.— If  a  parallelism  between  the  elimi- 
nation of  transfused  blood  and  normal  blood  destruction  can  be  drawn, 
AsHBY  {Jour.  Exper.  Med.,  1921,  xxxiv,  127)  feels  that  the  process  is 
associated  with  the  activity  of  the  endocrine  gland  system.  The 
elimination  of  transfused  blood  was  studied  in  human  beings  in  Group 
I,  II  and  III,  receiving  Group  IV  transfusions  by  mixing  the  recipient's 
blood  after  transfusion  with  Group  IV  serum— a  procedure  which 
agglutinates  the  native  erythrocytes,  leaving  the  transfused  corpuscles 
free  and  capable  of  being  counted  in  a  hemocytometer.  It  was  found 
that  the  length  of  time  that  transfused  blood  remains  in  the  circulation 
varies  greatly  from  thirty-three  to  one  hundred  days  and  that  the 
elimination  is  not  a  continuous  process  but  occurs  in  "more  or  less 
cyclic  crises,"  the  responsibility  for  the  disappearance  of  the  transfused 
blood  from  the  circulation  apparently  resting  "more  heavily  on  this 
cyclic  activity  of  the  body  than  upon  the  condition  of  the  corpuscle." 
This  blood-destroying  activity  is  periodic  both  in  men  and  women  and 
in  the  latter  is  coincident  with  menstruation. 


Study  of  Transfused  Blood.  11.  Blood  Destruction  in  Pernicious 
Anemia. — From  results  of  a  study  of  .34  cases  of  pernicious  anemia 
patients  (Groups  I,  II  and  III)  who  received  Group  IV  transfusion, 
AsHBY  (Jour.  Exper.  Med.,  1921,  xxxiv,  147),  employing  the  same  technic, 
was  unable  to  realize  the  intensive  blood  destruction  more  generally 
assumed  to  be  the  imi)ortant  cause  of  the  anemia.  Of  the  4  perni- 
cious anemia  patients  who  were  studied  until  the  elimination  of  trans- 
fused blood  was  complete,  or  almost  complete,  the  curves  compared 
well  with  the  longest  curve  of  elimination  obtained  in  a  normal  person 
and  were  much  longer  than  the  other  7  completed  curves  obtained 
from  individuals  without  blood  disease.  In  contrast  to  the  stability 
of  transfused  blood  in  i)ernicious  anemia  cases  was  the  elimination 
which  occurred  in  certain  ])atients  with  other  conditions— notably, 
hemolytic  j.aundice,  aplastic  anemia,  myelogeneous  leukeuu"a  and  car- 
cinoma of  kidney.  The  author  states  that  the  evidence  presented 
shows  "that  there  is  no  hemolytic  toxin  producing  the  anemia  in 
pernicious  anemia"  and  partial  evidence  .showed   "that    the  periods 
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of  active  blood  destruction,  which  are  seen  as  the  exception  in  pernicious 
anemia  cases  during  a  series  of  transfusions,  are  due  to  the  activity  of 
the  blood-destroying  organs  of  the  body  rather  than  to  the  intrinsic 
weakness  of  the  pernicious  anemia  blood  corpuscle."  That  blood 
destruction  is  as  important  a  factor  in  producing  the  anemia  as  it  is 
at  present  usually  assumed  to  be,  is,  in  the  writer's  mind,  questionable. 
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Susceptibility  of  Rabbits  to  the  Virus  of  Measles.— Grund  {Jour. 
Inf.  Dis.,  XXX,  1922,  xxx,  86)  reports  the  results  of  an  investigation 
to  determine  whether  the  inoculation  of  nasal  secretions  from  patients 
with  measles  would  produce  definite  and  characteristic  sjTnptoms  in 
rabbits.  The  majority  of  rabbits  gave  a  certain  reaction.  In  sus- 
ceptible animals  the  incubation  period  varied  between  two  and  seven 
days.  The  least  reliable  and  constant  symptom  was  enanthem, 
which  was  present  in  about  20  per  cent  of  the  cases,  although  only  5 
animals  showed  what  one  might  describe  as  good  typical  Koplik  spots. 
The  temperature  curve  was  not  at  all  characteristic;  in  very  few 
animals  did  the  temperature  go  above  103°  F.  Conjunctivitis  and 
inflammation  of  the  upper  respiratory  passages,  in  varying  degrees  of 
severity,  occurred  in  70  per  cent  of  the  animals.  Desquamation, 
either  branny  or  flaky,  occurred  in  all  but  4  animals.  Passage  experi- 
ments from  rabbit  to  rabbit  were  unsuccessful  when  nasal  discharges 
were  used,  owing  probably  to  the  scantiness  of  the  material.  The  writer 
states  that  it  cannot  be  claimed  that  the  results  obtained  in  any  one 
animal  give  a  clear  and  typical  picture  of  measles,  yet  taking  the 
series  as  a  whole,  there  has  been  enough  conformity  to  encourage  the 
belief  that  rabbits  are  susceptible  to  the  virus  of  measles  and  within 
rather  wide  limits  give  a  characteristic  syndrome. 


The  Grifi&th  Method  for  the  Direct  Isolation  of  Tubercle  Bacilli.— 
Lyall  (Avi.  Rev.  Tuberc.  1922,  v,  899)  has  been  able  to  isolate 
tubercle  bacilli  from  55  out  of  56  specimens  in  pure  culture  from 
tuberculous  sputum  by  the  Griffith  direct  method.  This  method 
consists  in  mixing  equal  parts  of  sputum  and  10  per  cent  antiformin, 
shaking  or  stirring  in  a  test-tube,  and  a  loopful  of  the  mixture  after 
it  has  become  partly  liquefied,  streaked  directly  on  to  suitable  media. 
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There  is  thus  no  sedimentation  or  washing  which  is  ordinarily  thought 
necessary  to  overcome  the  inhibitory  effect  of  the  antiformin.  In  this 
way,  Griffith  obtained  cultures  from  26  out  of  31  specimens.  The 
writer  found  that  less  than  5  per  cent  of  a  large  number  of  tubes  showed 
any  contaminations.  The  most  uniformly  successful  medium  for  the 
direct  isolation  of  tubercle  bacilli  from  sputum  was  one  containing 
beef  liver  infusion  in  the  proportion  of  1  part  of  infusion  to  4  parts  of 
egg.  The  simplicity  and  uniformly  successful  results  with  this  method 
constitute  a  distinct  advance  over  other  methods  at  present  in  use  for 
the  direct  isolation  of  tubercle  bacilli  from  sputum. 


The  Dissemination  of  Bacteria  in  the  Upper  Air  Passages  I.  The 
Circulation  of  Foreign  Particles  in  the  Mouth,— Bloomfield  (Am. 
Rev.  Tuberc,  1922,  v,  903)  states  that  his  experiments  were  under- 
taken because  previous  bacteriological  observations  had  indicated 
that  microorganisms  introduced  into  the  mouth  were  rapidly  removed, 
and  that  bacteria  located  in  a  focus,  such  as  the  tonsil,  were  not  uni- 
formly spread  throughout  the  mouth  cavity.  It  seemed  likely,  there- 
fore, that  there  w^as  some  definite  mechanism  for  promptly  removing 
such  foreign  bacteria  in  an  orderly  way.  The  writer's  experiments 
with  foreign  particles  crudely  duplicate  what  might  be  expected  to 
obtain  in  the  case  of  the  deposition  of  bacteria.  They  show:  (1)  That 
such  particles  for  the  most  part  tend  to  be  anchored  in  the  protectiAC 
mucous  layer,  and  (2)  that  they  are  subsequently  rapidly  and  directly 
removed  by  a  series  of  suction  ciu-rents.  Obvious  exceptions  in  regard 
to  the  speed  of  removal  occur,  owing  to  anatomical  peculiarities  and 
variations.  The  most  significant  finding,  however,  is  in  connection 
with  the  tonsils.  It  is  generally  believed  that  these  structures  were 
a  collecting  place  for  foreign  bacteria  which  enter  the  mouth.  The 
present  experiments  show  that  the  tonsils  are  ^'ery  well  protected 
from  contamination  because  of  their  situation  behind  the  anterior 
pillars,  and  because  of  the  course  of  the  suction  currents;  but  that 
when  in  some  way  foreign  particles  do  lodge  on  them  such  particles 
remain  stagnant  for  a  considerable  length  of  time.  The  writer,  there- 
fore, concludes  that  we  have  additional  evidence  of  the  protecti^•e 
mechanism  which  rids  the  mouth  of  foreign  bacteria.  That  this 
mechanism  frec[uently  fails  under  unusual  or  abnormal  conditions  is 
obvious,  but  when  one  speculates  on  the  degree  of  probable  infection 
which  would  exist  without  it,  it  seems  remarkably  efficient. 


Transmission  of  Tularemia  by  the  Mouse  Louse  (Polyplax  Serratus) 
(Burm).— Francis  and  Lake  (Public  Ilcalth  /l^/w/7.^  xxxvii,  S3)  sum- 
marize their  work  as  follows:  "The  transmission  of  tularemia  was 
effected  in  12  out  of  17  attempts  through  the  agency  of  the 
mouse  louse  (PolyjAa.v  .scrratvs)  by  the  transfer  of  lice  from  white 
mice  dead  of  tularemia  to  healthy  white  mice,  the  interval  elapsing 
between  infestation  of  the  healthy  mice  and  their  deaths  varying 
from  five  to  twelve  days — the  average  being  seven  and  one-fourth 
days.  The  number  of  lice  transferred  in  the  12  successful  attempts 
varied  from  12  to  43,  the  average  being  25.  The  intervals  which 
elapsed  between  the  deaths  of  infected  mice  and  the  transfer  of  their 
lice  to  healthy  mice  varied  from  a  few  minutes  to  eighteen  hours. 
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Transmission  of  tularemia  by  lice  was  thus  effected  to  two  series  of 
mice,  the  first  series  being  infected  l)y  lice  removed  from  inoculated 
mice  and  the  second  series  being  infected  by  lice  removed  from  the 
louse-infected  mice  of  the  first  series.  When  inoculated  mice  were 
dropped  into  a  jar  in  contact  with  lousy  healthy  mice  the  infection 
killed  off  all  the  healthy  mice  in  twenty-five  days.  Transmission  in 
this  case  was  probably  due  to  lice.  Blood-sucking  mites  of  the  species 
Liponyssus  isabellinus  removed  from  an  infected  white  mouse  were 
crushed  and  injected  subcutaneously  into  another  white  mouse,  caus- 
ing its  death  from  tularemia.  The  urine  of  infected  white  mice  was 
infective  for  guinea-pigs  when  injected  subcutaneously  into  the  latter. 
Similar  urine  failed  to  infect  white  mice  when  fed  to  them  on  corn 
meal.  The  mouse  louse  (Polyplax  serratus)  commonly  found  on  our 
white  mice  was  absent  from  50  house  mice  caught  in  snap  traps  in 
the  laboratory." 

Transmission  of  Tularemia  by  the  Bedbug  (Cimex  Lectularius). — 
Francis  and  Lake  (Public  Health  Reports,  xxxvii,  83)  have  shown  that 
bedbugs  readily  serve  to  transmit  the  infection  of  B.  tularense  from 
mouse  to  mouse.  The  infection  may  be  by  biting  but  is  more  regu- 
larly brought  about  by  allowing  mice  to  eat  the  bedbugs.  Bugs 
infected  by  biting  infected  mice  were  infective  as  long  as  one  hundred 
days.  The  feces  of  infected  bedbugs  remained  infective  for  mice  as 
long  as  one  hundred  alid  twenty  days. 


Cultivation  of  Bacterium  Tularense  on  Mediums  New  to  this 
Organism.— Francis  (Public  Health  Reports,  xxxvii,  102)  reports  the 
cultivation  of  B.  tularense  on  a  variety  of  mediums  other  than  egg  yolk 
on  which  it  was  originally  grown.  This  applies  to  original  isolations 
as  well  as  to  subcultures.  Egg  yolk,  however,  is  regarded  as  best  adapted 
to  routine  use. 


An  Occupational  Dermatoconiosis  Among  Zinc  Oxide  Workers. — 

Turner  (Public  Health  Reports,  xxxvi,  2727)  mentions  the  frequency 
of  skin  diseases  of  occupational  origin  and  describes  a  condition  which 
is  common  among  workers  in  zinc  oxide  and  is  known  popularly  as 
"oxide  pox."  The  lesions  result  from  clogging  of  sebaceous  glands 
with  the  powder,  and  this  is  followed  by  infection.  The  eruption  is 
an  itching  papular  eruption  with  a  white  central  plug,  composed  largely 
of  zinc  oxide.  This  is  followed  by  an  eczematous  stage  and  finally 
some  exfoliation.  There  are  no  general  symptoms.  Staphylococci 
were  present  in  tlie  lesions  in  nearly  all  cases.  The  disease  is  most 
common  in  the  summer  months  and  daily  baths  seem  to  prevent  it. 


The  Nitrogen  Requirement  for  Maintenance  in  Diabetes  Mellitus. — 
Marsh,  Newburgii  and  Holly  (Arch.  Int.  Med.,  1922,  xxLx,  97) 
estimated  the  nitrogen  balance  in  12  cases  of  diabetes  mellitus, 
and  determined  a  diet  low  in  protein  which  would  maintain  nitrogen 
equilibrium.  The  cases  varied  in  age  from  eighteen  to  eighty  years 
and  also  in  severity,  but  over  one-half  were  of  the  more  severe  type. 
In  spite  of  the  fact  that  these  diets  (fully  set  forth  in  the  case  reports) 
cannot  be  considered  as  the  lowest  in  which  lu'trotren  balance  could 
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have  been  established,  they  contained  an  average  of  0.68  gm.  protein 
per  kilogram  of  body  weight.  The  average  number  of  calories  per 
kilogram  of  body  weight  given  to  this  group  of  patients  was  33.5,  and 
of  these  calories  an  average  of  only  3.8  per  cent  were  in  the  form  of 
carbohydrates.  The  average  amount  of  foodstuffs  used  per  kilogram 
of  body  weight  was:  protein,  0.68  gm.;  fat,  3.28  gm.;  carbohydrate, 
0.32  gm.  The  authors  discuss  certain  fundamental  laws  governing 
protein  metabolism  in  normal  individuals  which  they  summarize  as 
follows:  "In  mixed  diets  carbohydrate  and  fat  are  equally  efficient 
in  sparing  protein  and  of  equal  value  as  fuel  for  work.  Carbohyrate  may 
not  be  entirely  replaced  by  fat,  however.  An  animal  having  a  supply 
of  body  fat  will  burn  the  same  amount  of  fat,  whether  it  is  supplied 
in  his  diet  or  is  used  from  his  store.  A  good  supply  of  body  fat  thus 
saves  protein  in  the  same  way  as  ingested  fat.  More  nitrogen  is 
excreted  during  the  days  following  a  diet  rich  in  protein  than  following 
one  poor  in  protein.  The  increased  heat  elimination,  due  to  the  metab- 
olism of  food,  has  been  pointed  out,  and  the  excessive  *  specific  d\-namic 
action'  of  protein  has  been  emphasized.  Work  causes  an  increase  in 
the  total  metabolism,  but  no  increase  in  the  protein  metabolism  pro- 
vided the  calories  needed  are  supplied  in  other  form.  Children  require 
more  protein  than  adults,  and  the  total  requirement  decreases  as  age 
advances.  Sex  is  of  no  importance  in  studies  of  protein  metabolism. 
There  is  a  marked  day-to-day  fluctuation  in  nitrogen  excretion,  partially 
dependent  on  increased  water  intake.  Changes  in  weight  must  be 
interpreted  with  caution,  because  they  are  often  due  to  changes  in  the 
water  content  of  the  body.  The  infectious  fevers  cause  a  great  increase 
in  the  amount  of  protein  destruction."  They  then  point  out  fallacies 
in  the  arguments  used  and  data  provided  by  previous  writers  to  show 
that  in  diabetics  the  nitrogen  requirements  are  higher  than  in  normal 
individuals  and  offer  their  figures  as  proof  of  this  point.  They  conclude : 
(1)  "Nitrogen  balance  can  be  established  in  the  diabetic  according  to 
the  laws  applicable  to  the  normal  subject  provided  his  total  caloric 
requirement  can  be  satisfied.  This  implies  that  he  can  burn  enough 
glucose  to  metabolize  fat.  Diabetics  who  cannot  burn  this  small 
amount  of  glucose  are  extremely  rare.  (2)  Protein  metabolism  above 
the  minimal  is  undesirable  in  the  diabetic  because  of  (a)  the  great  glyco- 
genic property  and  (b)  the  large  specific  djTiamic  action  of  protein. 
Excessive  protein  metabolism  results  from  a  diet  containing  either  too 
much  protein  or  too  few  total  calories." 


Notice  to  Contributors.— All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Journal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished 
to  authors,  providing  the  request  for  them  be  uritten  on  the  mayiuscript. 

All  communications  should  be  addressed  to  — 

Dr.  George  Morris  Piersol,  1913  Spruce  St.,  Philadelphia,  Pa.,  U.  S.  A. 
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GEORGE  MORRIS  PIERSOL,  M.D.  "^ 

Editor  of  the  American  Journal  of  the  Medical  Sciences 

May,   1911 April,  1922. 

With  the  publication  of  the  April  number  of  the  American  Journal 
OF  the  Medical  Sciences,  Dr.  George  Morris  Piersol  resigned  as 
editor,  a  position  which  he  had  held  for  eleven  years.  Dr.  Piersol 
assumed  the  management  of  the  Journal  when  the  death  of  the 
previous  editor.  Dr.  A.  O.  J.  Kelly,  occurred  in  1911.  It  was  his 
constant  endeavor  to.  keep  the  Journal  on  a  high  plane,  as  regards 
both  the  literary  and  scientific  quality  of  its  pages,  and  that  he 
achieved  success  is  evidenced  by  the  high  esteem  in  which  the  Journal 
is  held  by  the  profession  throughout  the  civilized  world,  and  by  a 
steady  and  continual  growth  in  circulation,  notwithstanding  the 
increase  in  the  number  of  very  excellent  periodicals  devoted  to  special 
phases  of  medicine,  in  the  last  decade.  Under  Dr.  Piersol 's  editor- 
ship the  writings  of  the  foremost  men  in  all  branches  of  medical  science 
have  appeared  in  its  pages,  many  of  these  contributions  marking 
epochs  in  medical  progress,  so  that  the  American  Journal  of  the 
Medical  Sciences  is  today  one  of  the  most  widely  and  frequently 
quoted  of  all  medical  periodicals. 

It  is  with  sincere  regret  that  his  many  friends  see  him  relinquish 
the  work  which  he  has  conducted  so  admirably  for  so  many  years. 
However,  the  activities  of  a  very  busy  teaching  life  and  an  extensive 
consulting  practice  require  his  entire  attention.  At  the  present  time 
he  holds  the  position  of  Professor  of  Medicine  and  Sub-Dean  in  Medicine 
in  the  Graduate  School  of  the  University  of  Pennsylvania,  and  Pro- 
fessor of  ^Medicine  at  the  Woman's  Medical  College  of  Pennsylvania. 
Dr.  Piersol  has  just  completed  his  term  of  office  as  President  of  the 
Philadelphia  County  Medical  Society,  a  position  which  he  attained 
not  only  as  a  result  of  his  medical  achievements  but  also  through  the 
universal  popularity  with  which  he  is  greeted  throughout  the  city  by 
the  medical  profession.  In  addition  to  these  honors  he  is  a  member 
of  the  Association  of  American  Physicians,  The  American  Therapeutic 
Society,  American  Climatological  Association  and  other  organizations 
national  in  their  scope.  During  the  war  Dr.  Piersol  was  in  active 
service  for  nearly  two  years.  In  the  A.  E.  F.  he  served  as  Chief 
of  the  Medical  Service  of  U.  S.  A.  Base  Hospital  No.  20,  later  as 
temporary  commanding  officer  of  the  same  organization  and  .sub- 
sequently as  corps  consultant  with  the  rank  of  Lieutenant-Colonel. 
Dr.  Piersol  has  many  years  of  activity  before  him  and  there  can  be 
no  question  that  the  future  will  be  full  of  great  possibilities  for  one 
of  his  ability  and  talent.  The  American  Journal  of  the  Medical 
Sciences  extends  to  Dr.  Piersol  its  best  wishes  for  a  long  and  most 
successful  career. 


/ 


(/y^ 


THE 

AMERICAN   JOURNAL 

OF  THE  MEDICAL  SCIENCES 

MAY,    1922 


OEIGINAL  AETICLES. 

IMPENDING  AND  REAL  GANGRENE  ASSOCIATED  WITH  DIA- 
BETES; CORRELATION  OF  MEDICAL  AND  SURGICAL 
EFFORT. 

By  Bertram  ]\r.  Bernhebi,  M.D.,  F.A.C.S. 

BALTIMORE,    MD. 

(From  the  Surgical  Clinic  of  the  Hebrew  Hospital,  Baltimore,  Md.) 

It  is  Avell  known  that  gangrene  of  the  extremities  is  a  fairly 
frequent  complication  in  diabetes;  not  that  the  condition  of  diabetes 
itself  necessarily  gives  rise  to  gangrene,  but  that  in  individuals 
suffering  from  this  malady  there  is  usually  to  be  found  an  associated 
generalized  arteriosclerosis  which,  together  with  the  recognized 
lowered  resistance  of  the  tissues  to  infection,  may  be  said  to  prepare 
the  field  for  those  circulatory  disturbances  of  the  extremities  that 
eventuate  in  gangrene. 

At  the  same  time  it  must  be  admitted  that  fundamentally  the 
diabetes  controls  the  situation  in  so  far  that  most  of  those  who  come 
to  grief  with  gangrene  are  found  either  to  have  neglected  the  general 
condition  or  are  sufferers  from  it  in  such  intractable  form  that  die- 
tetic and  therapeutic  measures  for  its  relief  have  been  unavailing. 
At  least  this  is  so  in  my  experience.  It  appears  that  the  basic 
element  dependent  upon  control  of  the  diabetic  condition  is  not  so 
much  a  cessation  of  further  development  of  the  arteriosclerotic 
process  in  the  extremity  bloodvessels  as  it  is  a  raised  tissue  resistance 
to  infection  and  to  the  withstanding  of  the  ischemia  associated 
with  occluded  arteries;  for  in  most  cases  that  have  come  under  my 
observation  a  halting  of  the  arteriosclerotic  process  is  of  compara- 
tively minor  importance,  since  it  has  already  proceeded  to  the  point 
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of  almost  total  occlusion  of  the  main  terminal  bloodvessel.^  This 
leaves  the  limb  to  get  along  as  best  it  may,  with  such  collateral 
vascular  channels  as  might  have  developed  coincident  with  the 
gradual  occlusion  of  these  main  vessels.  The  crux  of  the  situation 
must  therefore  lie  in  the  ability  of  the  tissues  to  survive  with  a 
greatly  diminished  blood  nourishment,  and  it  is  this  ability  which 
seems  to  be  influenced  by  the  diabetes. 

That  this  is  true  is  proved,  I  think,  by  the  fact  that  in  gangrenes 
other  than  those  associated  with  diabetes  it  suffices  in  general  to 
consider  and  treat  the  local  condition  alone,  and  if  one  is  able  to 
reestablish  the  circulatory  balance  in  a  limb  of  precarious  circula- 
tion, as  is  very  frequently  possible  by  means  of  rest,  baths  and  gentle 
massage,  the  use  of  the  electric  vibrator  and  such  other  measures 
as  one  may  employ  in  these  difficult  conditions-  a  successful 
issue  may  be  expected.  Not  so  in  diabetes.  Not  once  but  many 
times  have  all  my  efforts  to  restore  the  circulatory  balance  gone  to 
naught  until  the  underlying  condition  could  be  brought  under 
control.  I  refer  particularly  to  those  cases  of  only  impending 
gangrene,  cases  which  have  not  progressed  to  the  stage  of  actual 
tissue  death  and  where  prompt  measures  might  be  expected  to 
prevent  it. 

But  in  a  way  the  same  thing  holds  true  for  those  who  have  an 
actual  gangrene  in  that  amputation  will  more  than  likely  end  dis- 
astrously, as  is  well  known,  unless  at  the  time  of  operation  the 
patient  is  sugar-free,  and  his  acetone,  diacetic  acid,  blood-sugar 
and  carbonate  findings  have  been  brought  into  line.  Or  a  better 
way  of  putting  it  would  be  to  say  that  a  patient's  chances  of  surviv- 
ing operation  appear  to  be  increased  just  in  so  far  as  his  underlying 
diabetic  malady  is  brought  under  control.  It  follows,  therefore, 
that  surgeons  would  do  well  to  call  to  their  aid  physicians  skilled  in 
the  treatment  of  this  difficult  disease,  for  it  requires  a  special  order  of 
knowledge  to  deal  with  its  various  manifestations,  a  knowledge  not 
usually  possessed  by  surgeons. 

This  was  forcibly  l)rought  home  to  me  by  a  case  (]\Ir.  J.  W.), 
which  came  under  my  care  some  years  ago,  of  a  man,  aged  sixty- 
eight  years  long  a  sufi'erer  from  diabetes,  whose  bloodvessels 
everywhere  were  of  the  pipe-stem  variety.  He  had  been  under  the 
constant  supervision  of  Dr.  E.  J.  I^opold,  and  in  spite  of  occasional 
lapses  had  been  carried  along  most  successfully  for  a  number  of 
years,  even  to  the  i)()int  of  surviving  a  desperate  pneumonia.  One 
winter,  for  some  unaccountable  reason,  he  became  obsessed  with  the 
idea  that  he  needed  no  further  medical  supervision.     Being  a  hard 

•  That  is  the  iiiiiin  vessels  of  the  lower  U-k  and  foot.  It  often  happens  that  pulsa- 
tion is  felt  in  the  popliteal  artery,  Imt  invariably  it  is  found  to  l>e  one-half  or  throe- 
quarters  occluded  hy  the  sclerotic  process.  So  the  volume  of  blood  passing  tlu-ough 
it  must  he  very  small. 

'  I'ain  in  Thiealened  and  Ue.al  Gangrene  of  the  Extremities;  Its  Relief,  Am,  Jour. 
Mbd.  Sc,  1922,  163,  .517. 
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drinker  he  indulged  immoderately  and  totally  neglected  his  usual 
dietary  precautions — and  with  the  inevitable  result.  When  1  saw 
him  he  had  what  looked  to  be  a  simple  infection  of  his  left  great  toe. 
Dr.  Leopold  was  again  in  charge,  but  the  patient's  attitude  was  bad 
and  his  medical  adviser  was  having  poor  success. 

I  started  out  with  the  usual  conservative  measures  of  rest  and 
moist,  warm  boric  dressings,  but  the  tissue  broke  down  in  spite  of 
them.  I  then  provided  adequate  drainage,  but  the  tissues  seemed 
to  have  little  resistance,  antl  although  there  was  no  pain  at  all 
connected  with  the  affected  area,  more  destruction  ensued,  and  it  was 
not  long  before  the  terminal  joint  was  invaded.  Dr.  Leopold 
thereupon  redoubled  his  efforts.  Rigorous  diet  was  enforced  under 
adequate  supervision  and  everything  possible  was  done  to  stave  off 
what  looked  like  a  spreading  infection  with  gangrene.  Dr.  J.  M.  T. 
Finney  saw  the  patient  in  consultation  and  advised  that  he  be  put 
to  sleep,  the  joint  opened,  thoroughly  cleaned  out  and  all  sloughing 
material  removed.  It  was  with  a  hopeless  feeling  that  his  advice 
was  followed. 

Just  before  this  was  done  it  was  noted  that  the  sugar  content  of 
the  patient's  urine  was  decreasing.  Coincident  with  this  it  was 
further  observed  that  while  the  roentgen-ray  showed  definite  bone 
destruction  in  the  joint,  the  surrounding  tissue  appeared  to  be  taking 
on  renewed  vitality  and  that  the  inflammatory  area  had  ceased  to 
spread.  The  operation  was  carried  out  under  nitrous-Otxide  gas 
anesthesia.  For  a  few-  days  the  whole  foot  looked  precarious,  but 
actual  gangrene  did  not  supervene.  After  a  while  the  condition 
seemed  to  improve  some  as  the  general  condition  of  the  patient 
began  to  respond  to  treatment.  Shortly  thereafter  the  diabetic 
process  yielded,  and  following  this  the  toe  healed.  The  patient 
lived  a  fairly  active  life  for  several  years  after  this,  finally  succimib- 
ing  to  a  second  attack  of  pneumonia. 

I  cite  this  case  because  it  is  a  most  unusual  one  and  is  a  striking 
example  of  successful  cooperation  of  surgical  and  medical  effort. 
The  whole  period  of  surgical  treatment  was  most  tedious,  and 
consumed  four  months. 

Another  case,  equally  striking  was  that  of  an  elderly  man,  Mr. 
H.  H.  (a  patient  of  Dr.  Samuel  Wolman),  who  also  had  long  been  a 
sufferer  from  diabetes.  Always  a  difficult  patient,  he  would  at  times 
go  on  a  veritable  carbohydrate  debauch,  and  it  was  at  the  conclusion 
of  one  of  these,  in  the  spring  of  1920,  that  he  i)egan  to  have  })ain  in 
his  right  leg.  This  grew  worse  steadily  until  it  became  so  acute  and 
constant  that  it  was  agonizing  for  him  to  walk.  Sleep  was  out  of  the 
question. 

When  I  saw  him,  some  two  or  three  weeks  after  the  onset,  there 
was  already  present  a  slight  but  none  the  less  definite  atroi)hy  of 
the  calf  mucles  of  the  affected  leg.  When  the  man  was  on  his  feet 
the  veins  of  his  right  leg  stood  out  like  whip-cords  while  the  entire 
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skin  from  the  knee  down  assumed  first  a  fiery  red  color,  and  then  as 
he  continued  standing  a  purphsh,  ominous-looking  dusky  red.  I 
have  noticed  this  remarkable  phenomenon  many  times  in  cases  of 
threatened  gangrene,  and  have  been  at  a  loss  to  explain  it.  The 
pain  that  accompanies  it  is  excruciating.  It  looks  as  if  the  filled, 
tense  veins  would  burst,  and  one  cannot  escape  the  feeling  that  the 
contained  blood  is  surely  obstructed  in  its  outflow.  Yet  there  is 
no  obstruction  demonstrable,  for  the  moment  the  patient  lies  down 
the  whole  picture  disappears,  and  if  his  leg  is  elevated  a  bit  it  assumes 
a  pale,  cadaveric  appearance  with  great  rapidity. 

It  looks  rather  as  if  at  certain  stages  of  a  failing  circulation  in  the 
extremities  the  innervation  of  the  vessel  walls  becomes  deranged 
to  such  extent  that  with  the  patient  in  the  upright  position  there  is 
a  total  loss  of  tone,  with  the  resultant  vein  bulging  with  stagnant 
blood  and  the  generalized  phenomenon  as  noted.^  This  view  is 
further  supported  by  the  fact  that  the  affair  may  be  purely  tempor- 
ary; as  the  circulatory  balance  is  reestablished  by  appropriate  treat- 
ment the  phenomenon  becomes  less  and  less  pronounced;  the  pain 
on  standing  decreases,  and  finally  the  leg  becomes  normal  in  appear- 
ance both  upon  standing  and  lying  down.  In  other  wQrds  the 
vascular  innervation  once  more  becomes  operative  and  the  vessels 
regain  their  normal  tone. 

This  is  well  illustrated  by  the  story  of  the  patient  in  question, 
as  is  my  earlier  statement  that  little  can  be  accomplished  without 
the  physician's  aid.  I  insisted  immediately  that  Mr.  H.  remain 
in  bed  and  be  entirely  off  his  feet.  He  was  given  the  electric  vibra- 
tor, hot  and  cold  plunges  to  the  foot  and  leg  and  such  other  measures 
as  seemed  indicated.^  As  the  patient  was  in  his  own  home  the  treat- 
ment was  difficult  and  the  dietary  precautions  nullified  by  his  wilful 
excesses.  His  whole  foot  was  exquisitely  sensitive,  and  as  the  days 
progressed  the  picture  as  noted  above  became  so  exaggerated  that 
finally  I  insisted  that  he  go  to  the  hospital  for  a  final  though,  as  it 
appeared,  hopeless  trial  at  saving  the  liml). 

At  the  hospital  the  unexpected  happened.  Rigid  dietary  precau- 
tions were  enforced,  and  within  seventy-two  hours  the  sugar  in  the 
urine  began  to  dear  while  the  man's  whole  aspect  took  on  a  difierent 
character.  His  i)lo()(l  sugar  was  0.1(i4  per  cent.  The  electric 
vibrator,  whicii  is  nothing  l)ut  the  gentlest  form  of  massage,  was 
carefully  used,  hot  and  cold  plunges  were  regularly  instituted  every 
four  hours,  the  leg  was  kept  warm  at  all  times,  and  in  addition  the 
patient  was  given  a  course  of  Ringer's  solution.'^  It  was  not  long 
before  the  pain  began  to  sui)si(le.  To  make  a  long  story  short  tiie 
whole  picture  cleared  to  such  an  extent  that  a  few  weeks  later  the 

'  I  lay  great  stress  upon  this  phenomenon  in  the  diaRnosis  of  threatened  Rangrene. 
*  Pain  in  Threatenrfl  and  H<-al  CJangrono  of  tiic  l-'.xtreniities;  Its  Relief,  Am.  Joi'r. 
Med.  Sc,  1922,  163,  517. 
'  Loc.  cit. 
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patient  was  walking  about  as  well  as  ever,  and  he  has  continued  to 
do  so. 

Not  all  cases  end  so  happily.  Only  too  often  it  is  not  so  much  a 
question  of  saving  the  limb  as  the  individual's  life,  for  while  diabetes 
itself  is  quite  compatible  with  long  life,  diabetes  plus  a  gangrenous 
limb  is  in  all  cases  an  extremely  serious  affair.  Not  that  amputation 
is  such  a  desperate  ordeal  in  itself,  but  that  any  operative  procedure 
of  whatever  magnitude  is  of  serious  import  in  the  case  of  diabetes, 
the  degree  of  seriousness  depending  for  the  most  part  apparently 
upon  the  state  of  carbohydrate  metabolism  derangement. 

By  way  of  illustration,  I  wish  to  cite  three  cases,  each  of  which 
teaches  a  somewhat  different  lesson,  though  fundamentally  all  of 
them  illustrate  the  close  interrelation  of  surgery  and  medicine 
required  for  the  proper  handling  of  such  cases. 

The  first  is  that  of  ^Nlr.  ]M.  S.,  aged  sixty  years,  a  patient  of  Dr. 
T.  B.  Futcher.  Long  a  diabetic,  he  arrived  in  Baltimore  from  the 
South  in  a  profound  state  of  acidosis.  Some  two  or  three  weeks 
previous  he  began  to  have  a  soreness  in  his  right  foot,  for  which  his 
medical  adviser  prescribed  hot-water  bottles.  Several  superficial 
burns  on  the  toes  resulted,  and  after  that  the  dorsum  of  the  foot 
became  red  and  inflamed,  and  reddish  streaks  made  their  appearance 
above  the  ankle.     It  was  then  that  he  came  to  Baltimore. 

Upon  his  arrival,  April  2,  1921,  he  was  critically  ill,  vomiting 
frequently.  His  urine  was  loaded  with  sugar,  2+  per  cent,  and  also 
with  diacetic  acid  and  acetone,  +  +  +  .  His  blood  sugar  was  0.25 
per  cent, and  his  blood  carbonate  39  vol.  per  cent.''  His  foot  was 
obviously  infected,  and  it  seemed  to  have  an  accumulation  of  pus 
just  under  the  skin  of  the  dorsum,  while  two  of  his  toes  were  already 
gangrenous.  There  was,  however,  no  outspoken  lymphangitis,  and 
the  patient's  temperature  was  hardly  elevated.  So  in  view  of  his 
precarious  general  state,  surgical  intervention  was  postponed  until 
medical  measures  at  least  could  be  gotten  under  way. 

Within  a  few  days  the  toxic  symptoms  began  to  subside,  so  that 
it  was  possible  to  incise  and  drain  the  dorsum  of  the  foot.  The 
operation  was  done  under  local  anesthesia  with  the  patient  in  his 
bed.  Quantities  of  foul-smelling,  grayish-black  pus,  such  as  is 
characteristically  found  in  the  tissue  destruction  of  gangrene,  were 
released.  Following  this  the  whole  dorsum  of  the  foot  gradually 
became  gangrenous  and  at  each  dressing  that  part  whicli  was  obvi- 
ously destroyed  was  removed.  The  two  toes  were  remo\ed  in  the 
same  way,  and  as  a  third  toe  wilted  it  too  was  removed — piecemeal. 

It  was  necessary  to  do  this,  I  felt,  because  the  accumulation  of 
necrosed  and  sloughing  material,  with  its  accompanying  foul-smell- 
ing liquefaction,  was  so  great  that  to  leave  it  meant  that  a  certain 
amount  of  absorption  of  toxic  matter  must  result.     To  have  removed 

'  I  am  indebted  to  Dr.  Louis  Sacks,  resident  surgeon  at  the  Hebrew  Hospital,  for 
much  aid  in  the  preparation  of  this  article, 
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the  foot — as  was  obviously  indicated —  was  out  of  the  question  at 
this  time,  because  the  patient's  general  state  remained  so  desperate 
as  to  preclude  giving  him  an  anesthetic  or  carrying  out  any  operation 
of  magnitude.  But  we  were  particularly  fortunate  in  this  case/ 
because  the  individual  in  question  never  suffered  the  slightest  pain 
from  his  rapidly  decaying  foot.  This  was  one  of  the  most  remark- 
able cases  in  this  respect  I  have  ever  encountered.  Thus  by  keeping 
well  away  from  the  line  of  demarcation,  which  was  progressive,  all 
excision  of  tissue  was  accomplished  without  pain  and  without 
anesthesia  of  any  kind. 

Under  the  constant  watchfulness  of  Dr.  Futcher,  Mr.  S.  gradually 
improved.  His  urine  revealed  less  and  less  sugar  until,  weeks  after 
his  admission,  it  finally  became  sugar-free.  His  acetone  and 
diacetic  acid,  however,  were  very  refractory,  being  +  +  +  for  the 
acetone  and  +  for  the  diacetic  acid.  It  seemed  impossible  to  get 
his  blood  sugar  below  0.21  per  cent,  in  spite  of  repeated  starvation 
days  and  the  most  rigidly  careful  diet  on  other  days. 

During  these  trying  weeks  there  was  the  widest  possible  opening 
in  the  foot  for  drainage,  the  skin,  subcutaneous  tissue,  extensor 
muscles  and  tendons  having  been  removed.  But  the  interosseous 
muscles  were  becoming  affected  and  sloughing  material  was  con- 
stantly oozing  up  between  the  metatarsal  bones.  It  then  occurred 
to  me  that  even  though  the  patient's  temperature  was  running  about 
normal,  absorption  was  going  on  nevertheless,  and  that  this  was  the 
reason  for  the  failure  of  urinary  and  blood  findings  to  approach 
normal.  Dr.  Futcher  and  I  discussed  this  possibility  and  the 
proposition  that  as  long  as  the  affected  leg  remained  imamputated 
the  diabetic  condition  of  the  patient  probably  would  not  show  further 
improvement.  I  must  admit  that,  surgically  speaking,  the  man's 
wounds  were  so  wide  open  that  absorption  of  any  serious  surgical 
significance  seemed  out  of  the  question.  My  only  ground  for 
thinking  that  there  was  any  absorption  at  all  was  merely  the  fact 
that  the  most  intensive  efforts  of  the  medical  men  to  improve 
the  diabetic  condition  after  it  had  reached  a  certain  point  were 
without  avail.  Our  combined  experience,  however,  in  regard  to  this 
matter  was  rather  meager,  and  the  literature  contains  little  or 
nothing  concerning  it.*  It  seemed  a  marvelous  opportunity  to 
shed  some  light  on  this  point  by  proceeding  with  the  amputation — 
and  the  temptation  was  great — but  the  i)atient's  condition  was 
such  tliat  it  would  have  been  unwise  to  carry  out  any  operaticMi 
without  exhausting  every  })ossil)le  means  of  i)ringing  his  laboratory 
(blood  and  urine)  findings  to  normah     We  therefore  continued  our 

'  Tin-  Knnpirt'ncs  of  dial)ot(>s  arc  jnoro  proiio  to  !)<>  of  (he  i)aiiiloss  variety  than  other 
ganRrt'iics,  thouRh  just  why  this  should  ho  I  do  not  know. 

»  Ordinarily,  if  a  patictit  is  al)sorl)inn  from  a  surgical  wound,  ono  feels  that  the 
drain.HKi'  is  insiiffleient  and  that  this  will  ho  manifested  hy  pain,  swelling  and  elevation 
of  temperature. 
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efforts  in  this  direction  even  though  the  gangrenous  process  con- 
tinued to  advance.  I  might  add  that  the  circuUition  in  the  affected 
leg  was  quite  satisfactory,  the  patient  liad  his  normal  femoral  and 
popliteal  pulses,  and  that  such  granulation  tissue  as  formed  bled 
with  remarkable  ease.  In  other  words  the  spread  of  the  gangrene 
was  not  dependent  upon  a  circulatory  failure  but  obviously  upon 
a  lowered  resistance  of  the  tissues  to  infection  and  to  ischemia. 
Lest  there  might  be  some  skepticism  on  this  point,  I  would  add 
that  not  only  was  the  circulation  quite  satisfactory,  but  there  was 
no  edema  of  the  foot,  ankle  or  leg  which  might  have  interfered  with 
a  circulation  that  was  adequate.  But  tow^ard  the  seventh  week 
under  our  care  the  sole  of  the  foot  began  to  redden.  A  little  later  it 
became  obvious  that  the  process  had  broken  through  the  plantar 
fascia  from  above  (as  was  to  be  expected),  and  if  prompt  measures 
were  not  taken  a  fulminating  gangrene  might  result.  This,  of 
course,  was  to  be  avoided  at  all  hazards.  At  this  time  the  urinary 
and  blood  findings  were  as  follows: 

May  18,  1921.  Urine:  Glucose,  0.7  per  cent  (14.7  gm.) ;  acetone, 
+  +  +  ;  diacetic,  +;  albumin,  +.     Blood  sugar,  0.24  per  cent. 

That  is  they  still  had  not  reached  normal.  The  opportunity  to 
discover  the  relation  of  absorption  from  gangrenous  tissue  to 
continued  carbohydrate  derangement  in  so  far  as  a  single  exam])]e 
could  teach  was  within  our  grasp.  We  had  played  fair  with  the 
patient  from  an  actual  surgical  standpoint  by  carrying  him  along 
without  operation  until  his  leg  actually  began  to  threaten  his  life. 

Therefore,  on  ^Nlay  19,  1921,  under  nitrous  oxide  gas  and  some 
ether,  a  hurried  amputation  was  done  at  the  midcalf.  The  patient 
reacted  very  well,  and,  with  the  exception  of  one  small  area  on  the 
outer  side  of  the  stump,  the  wound  healed  without  difficulty.  As  we 
had  hoped,  the  postoperative  course  of  the  diabetes  justified  fully 
the  view  held  that  the  failure  of  the  carbohydrate  derangement  to 
yield  entirely  to  treatment  was  due  purely  to  the  absorption  taking 
place.  At  least  there  is  no  other  explanation  for  the  fact  that  within 
about  two  weeks  after  the  operation,  June  14,  1921,  the  urinary 
findings  came  down  to  normal.  The  blood  sugar  dropped  to  0.20 
per  cent  and  continued  to  decrease,  reaching  normal  one  week  before 
discharge  from  the  hospital,  July  13,  1921,  some  three  and  a  half 
months  after  his  admission. 

At  this  time  he  was  on  an  extremely  liberal  diet.  Daily  diet 
the  week  of  discharge  from  the  hospital  was  as  follows: 

Morning:  Lister  biscuits,  2;  peach,  1;  eggs,  2;  milk,  270  cc; 
coffee,  250  cc;  butter,  10  gm. 

Afternoon:  Orange,  100  gm.;  broth,  200  cc;  beef,  100  gm.; 
squash,  150  gm.;  tea,  200  cc;  cucumber,  100  gm.;  potato,  100  gm.; 
lister  biscuit,  2.  Ice  cream:  IMilk,  150  cc;  cream,  IGO  cc;  saccha- 
rine, I  gr. 
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Evening  (supper):  Cottage  cheese,  50  gm.;  beef,  100  gm.; 
squash,  150  gm.;  tomato,  75  gm.;  lettuce,  25  gm.;  milk,  300  cc; 
coffee,  250  cc;  lister  biscuits,  2. 

His  general  condition  was  all  that  could  be  desired  and  his  carbo- 
hydrate tolerance  had  actually  been  raised  to  really  respectable 
limits. 

This  case,  then,  is  an  illustration  of  the  principle  that  in  certain 
instances  our  efforts  must  be  directed  not  so  much  toward  saving 
the  limb  as  saving  the  patient's  life,  and  that  even  this  at  times  is 
most  problematical. 

■  For  example,  just  recently  I  had  under  my  care  a  woman  (Mrs. 
K.),  for  many  years  a  sufferer  from  diabetes,  who  began  to  have 
trouble  with  her  right  leg.  She  was  seen  by  Dr.  Helfgott,  who 
advised  that  she  come  to  the  hospital  for  treatment.  His  advice 
was  ignored  and  he  lost  sight  of  her  for  some  three  months.  At 
the  end  of  that  time  the  patient  again  came  under  his  observation, 
but  by  that  time  her  whole  right  foot  had  become  gangrenous. 

I  saw  her  in  consultation  April  8,  1921,  and  had  her  sent  to 
the  hospital  immediately.  The  patient's  whole  foot  was  decayed, 
the  toes  were  hanging  by  shreds  of  tissue  and  in  several  areas  where 
the  skin  was  broken  great  quantities  of  pus  could  be  expressed  from 
the  sole  of  the  foot.  The  gangrenous  process  was  gradually  spread- 
ing up  the  ankle  and  the  lower  leg  was  edematous.  Her  urinary 
and  blood  findings  at  this  time  were  as  follows : 

Urine:    Sugar,  +  +  +  +  ;  acetone,  +  +  +  +  ;  diacetic  acid,  +. 

Blood:  Blood  sugar,  0.4  per  cent;  blood  carbonate,  48.6  vol. 
per  cent. 

Dr.  Leopold,  the  attending  physician  at  the  Hebrew  Hospital, 
felt  that  if  operation  could  be  postponed  a  few  days  it  might  be 
possible  to  do  much  in  the  way  of  improving  the  patient's  condition 
and  rendering  the  operative  outcome  more  certain.  Accordingly 
the  foot  was  dressed  in  wet  boric  compresses,  and  from  day  to  day 
the  gangrenous  material  was  removed.  This  patient  suffered  so 
much  pain  at  all  times  that  it  was  difficult  to  do  much  with  her. 
For  some  ten  days  this  cooperative  method  of  medical  and  surgical 
treatment  was  continued  and  the  patient  showed  some  favorable 
response.     The  findings  were  as  follows: 

Urine:    Glucose,  0;  acetone,  +  +  ;  diacetic  acid,  +. 

Blood:    Blood  sugar  ranged  from  0.306  per  cent  to  0.48  per  cent. 

At  this  time,  however,  the  edema  of  the  lower  leg  was  becoming 
more  pronounced.  It  si)read  up  the  leg  and  definite  lyniphangitic 
streaks  made  their  api)earance  chiefiy  along  the  internal  saj^henous 
vein.  In  other  words  it  became  obvious  that  the  infection  was 
progressing  and  that  the  patient's  life  depended  upon  prompt 
surgical  interference.  Accordingly  a  midthigh  ain])utation  was 
carried  out.  At  the  time  of  the  operation  the  patient  was  in  much 
better  physical  condition  than  \\\)o\\  her  admission.     Her  tempera- 
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tiire  was  down  and  slie  was  practically  sugar-free.  Dr.  Leopold 
and  I  felt  that  she  would  do  fairly  well  after  the  operation,  but  we 
were  disappointed.  During  the  first  twenty-four  hours  she  was  in 
desperate  shape,  but  by  the  use  of  intravenous  sodium  bicarbonate 
she  was  tided  over.  For  three  days  thereafter,  April  23,  1921,  she 
was  showing  improvement,  and  we  began  to  feel  hopeful.  Her  blood 
sugar  dropped  from  0.48  per  cent  to  0.34  per  cent.  Then  with  but 
little  warning,  some  twenty-four  hours  after  this,  the  patient 
suddenly  went  into  a  coma  and  died. 

This  case  is  an  illustration  of  the  difficulties  that  may  be  encoun- 
tered at  any  time  in  the  treatment  of  gangrene,  namely,  that  a  gan- 
grene which  is  quiescent  may  suddenly  become  fulminating  no 
matter  what  the  condition  of  the  patient.  Under  these  circum- 
stances, of  course,  operation  is  the  lesser  of  two  evils,  and  the 
patient  must  take  the  chance. 

In  the  case  of  a  third  patient,  Mr.  S.,  aged  fifty-four  years,  the 
conditions  were  even  more  deplorable.  Not  only  w^as  there  the 
diabetic  condition  with  a  fulminating  gangrene  of  the  leg  present, 
but  in  addition  there  was  active  pulmonary  tuberculosis  of  long 
standing  with  cavities  in  both  lungs.  This  involved  state  of  affairs 
existed  when  I  first  saw  the  individual,  the  case  having  been  treated 
on  the  outside  for  several  months  by  others.  Dr.  Charles  Austrian 
was  invited  to  take  over  the  medical  side  of  the  case,  and  at  his 
suggestion  a  midthigh  amputation  was  carried  out  under  spinal 
anesthesia.  The  operation  was  done  as  an  emergency  at  night; 
such  was  the  danger  from  the  rapidly  advancing  gangrene. 

The  patient  was  a  large,  fat,  flabby  man,  definitely  toxic.  He 
had  been  under  a  fairly  rigid  diabetic  regimen  for  some  time  at  home, 
and  as  a  result  his  urine  was  practically  normal  on  admission.  His 
blood  sugar  was  0.25  per  cent  and  blood  carbonate  33  vol.  per  cent. 
Despite  the  unfavorable  outlook  (to  our  surprise  and  relief)  he  stood 
the  operation  unusually  well.  With  the  exception  of  an  annoying 
hiccough,  that  persisted  for  about  forty-eight  hours,  his  conva- 
lescence was  uninterrupted.  His  carbohydrate  metabolism  was 
rapidly  controlled,  with  the  result  that  prior  to  his  discharge  from 
the  hospital  his  diet  was  almost  as  liberal  as  that  of  a  normal 
individual;  his  urine  was  sugar—,  acetone — ,  and  diacetic  acid-free; 
his  blood  sugar  was  0.117  per  cent  and  blood  carbonate  45  vol. 
per  cent.  His  carbohydrate  tolerance  had  been  raised  to  really 
respectable  proportions. 

These  various  cases  are  illustrations  of  what  may  be  accomplished 
by  closely  allied  medical  and  surgical  forces  when  arrayed  against 
a  really  dangerous  condition.  I  have  taken  particular  pains  to 
emphasize  this  feature  because  it  has  been  my  experience  that 
physicians  tend  to  handle  the  surgical  complications  of  diabetes 
too  much  by  themselves,  thereby  frequently  losing  the  opportunity 
for  constructive  measures.     This  is  the  one  side.     On  the  other 
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side  I  find  that  the  surgeon,  when  once  he  is  consulted,  is  too  prone 
to  disregard  the  medical  phase  of  the  situation  in  his  efforts  to 
overcome  the  surgical  complaint.  How  much  better  it  would  be  for 
all  concerned  if  there  were  an  intelligent  co5rdination  of  effort  from 
the  very  start. 


THE  PREVENTION  OF  SIMPLE  GOITER  IN  MAN.i 
By  O.  p.  Kimball,  M.D., 

CLEVELAND    CLINIC,    CLEVELAND,    OHIO. 

To  understand  why  anyone  should  undertake  a  goiter  survey  of 
a  whole  community  for  the  purpose  of  establishing  a  principle  of 
prevention  by  a  simple  and  practical  method,  it  is  necessary  to  study 
the  literature  of  goiter  with  this  idea  in  vieu*.  For  the  literature, 
while  rich  in  statements  regarding  the  distribution  of  goiter,  the 
pathology  of  the  thyroid  gland,  methods  of  medical  and  surgical 
treatment,  hereditary  tendencies  and  etiology,  has  little  indeed  to 
offer  regarding  the  lyrevention  of  goiter. 

A  survey  for  merely  determining  the  incidence  of  goiter  in  the 
different  localities  and  cities  of  this  portion  of  the  Great  Lakes  basin 
would  have  been  unnecessary.  There  is  an  abundance  of  scientific 
data  giving  in  general  the  geographic  distribution  of  endemic  goiter 
throughout  the  world.  Surveys  of  various  communities  in  Europe 
have  been  made  and  the  scientific  data  of  the  last  century  has  so 
emphasized  the  sociologic  and  economic  importance  of  endemic 
goiter,  cretinism  and  deaf-mutism  that  national  commissions  have 
been  appointed  by  some  of  the  countries  of  Europe  to  study  this 
problem  for  the  purpose  of  finding  some  method  of  relief. 

For  ten  years  preceding  the  beginning  of  our  work  in  Akron, 
Marine  and  Lenhart,  working  in  the  department  of  experimental 
medicine  of  the  Western  Reserve  University,  had  been  showing  the 
ease  with  which  endemic  goiter  could  be  pre\ented.  The  results  of 
laboratory  experiments  and  demonstration  in  animals,  however 
convincing,  must  be  applied  to  man  for  final  proof  of  their  prophy- 
lactic or  therapeutic  value.  The  prevention  of  goiter  in  man  was 
yet  to  be  proven.  Therefore,  with  Dr.  David  Marine,  I  undertook 
to  establish  in  man  the  ai>])licability  of  the  work  of  Marine  and  Len- 
hart as  summed  up  in  their  statement  that  "  simple  goiter  is  the 
easiest  of  all  known  diseases  to  prevent." 

Definition  and  History  of  Endemic  Goiter.  The  term  goiter 
means  li,\  jxTtroijiiy  of  the  tli\  roid  gland.  The  term  as  used  in  this 
paper  refers  only  to  what  is  known  as  sinijilc  or  nidcniir  (jititcr  and 
does  not  include  the  so-called  exophthalmic  goiter. 

•  Presented  as  a  thesis  for  the  degree  of  Master  of  Arts  in  Medicine,  Western 
Roser\o  University,  .lune,  1021. 
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The  incidence  of  simple  goiter  is  so  high  and  so  continuous  for 
generations,  in  certain  -districts  of  the  world  where  all  kinds  of 
domestic  animals  as  well  as  humans  are  involved,  that  it  has  come  to 
be  considered  as  characteristic  of  or  endemic  in  that  district. 

The  study  of  the  history  of  this  disease  is  like  studying  the  history 
of  the  human  race.  The  Arthorva  ^'eda,  an  ancient  Hindu  collec- 
tion of  incantations  dating  from  2000  B.C.,  contains  extensive  forms 
of  exorcisms  for  goiter.  Caesar  mentions  the  frequent  occurrence 
of  big  neck  as  one  of  the  peculiar  characteristics  of  the  Gauls. 
The  origin  of  the  term  cretin  shows  the  familiarity  of  the  early 
Romans  with  this  disease.  They  originated  this  expression  of 
contempt  by  calling  the  mA-xedematous  idiots  Christians.  The 
Swiss  physician  Paracelsus  (1493-1541)  was  the  first  to  emphasize 
the  relationship  between  goiter  and  cretinism,  and  the  earliest 
positive  information  concerning  the  latter  disease  dates  from  this 
author.  In  1793  appeared  Fodere's  essay  on  "  Goiter  and  Cretinism 
in  the  Maurienne  and  Aosta  ^'alley,"  and  in  LSOO  his  Treatise  on 
Goiter  and  Cretinism.  During  the  last  century  there  have  been 
numerous  publications  on  endemic  goiter  and  cretinism,  one  of  the 
most  exliaustive  of  which  is  by  A.  Hirsch,  in  his  study  of  the  Histori- 
cal and  Geographical  Relatiotis  of  Goiter. 

About  the  middle  of  the  last  century  the  governments  of  the 
European  countries  began  to  see  the  economic  and  sociologic 
importance  of  this  problem.  In  1848  the  Sardinian  government 
appointed  a  commission  to  study  the  cause  of  endemic  goiter  and 
find  some  method  of  relief.  In  1S64  the  French  government 
appointed  a  similar  commission,  which  reported  in  1S74  that  at  least 
500,000  people  in  France  were  suffering  from  goiter  and  that  there 
were  over  120,000  cretins  and  cretinoid  idiots.  This  commission 
seemed  to  establish  as  a  scientific  fact  the  popular  idea  that  goiter 
is  a  water-borne  disease.  In  1908  Switzerland  created  a  goiter 
commission,  and  since  then  Italy  has  created  a  similar  commission 
to  study  the  cause  and  prevention  of  endemic  goiter. 

Distribution.  The  extent  to  which  goiter  prevails  throughout 
the  world  is  seldom  appreciated.  Few  countries  are  free  from 
endemic  districts,  and  we  find  the  so-called  sporadic  cases  of  goiter 
in  every  section  and  among  every  nationality  in  the  world.  But 
there  are  localities  in  which  the  incidence  of  goiter  is  so  extremely 
high  that  they  have  been  known  for  years  as  endemic  goiter  districts. 
The  best  known  of  these  districts  is  in  southern  Europe,  or,  more 
specifically,  the  Alps  mountain  region,  comprising  southeastern 
France,  southern  Germany,  all  of  Switzerland,  northern  Italy  and 
southern  Austria.  In  Asia  practically  all  of  the  Himalaya  district 
is  an  endemic  goiter  belt,  with  a  very  high  incidence  in  northern 
India  and  parts  of  southern  and  western  China  and  eastern  Mon- 
golia. In  South  America  goiter  is  endemic  throughout  most  of  the 
Andes  region,  with  probably  the  highest  incidence  of  both  goiter  and 
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cretinism  on  the  Peruvian  plateau  and  in  parts  of  western  Brazil .  In 
North  America  goiter  is  endemic  in  the  whole  of  the  Great  Lakes' 
basin,  in  the  basin  of  the  St.  Lawrence  and  in  the  northwest  Pacific 
region. 

In  each  of  these  large  endemic  regions  there  are  localities  in  which 
the  incidence  of  goiter  is  much  higher  than  in  the  surrounding 
territory,  and  in  such  districts  all  of  the  domestic  animals  are 
affected.  In  some  of  these  smaller  districts  the  incidence  of  goiter 
has  been  determined  with  sufficient  accuracy  to  be  mentioned  here. 
For  example,  as  we  have  stated  above,  in  1874  the  Goiter  Com- 
mission of  France  estimated  that  in  that  country  there  were  500,000 
goitrous  people  and  120,000  cretins  and  cretinoid  idiots;  statistics 
furnished  by  Kocher  show  that  80  to  90  per  cent  of  the  school 
children  of  Berne  were  goitrous;  in  his  recent  reports  Klinger  states 
that  in  some  of  the  schools  of  Zurich,  where  he  is  carrying  out 
methods  of  goiter  prevention,  100  per  cent  of  the  children  are  goit- 
rous. In  southern  Bavaria,  according  to  the  statistics  of  Schitten- 
helm  and  \Yeichardt,  who  base  their  conclusions  on  examinations 
of  school  children,  the  incidence  of  goiter  is  as  high  as  from  77  to  89 
per  cent  of  the  total  population.  In  Switzerland  and  in  certain 
provinces  of  Italy,  France  and  Austria  the  problem  of  endemic 
goiter,  cretinism  and  deaf-mutism  has  been  recognized  as  of  sufficient 
economic  importance  to  demand  investigation  by  their  respective 
governments. 

We  are  told  that  on  the  Gobi  Desert  and  the  plateau  of  Thibet 
the  incidence  of  goiter  is  very  high,  and  that  among  the  various 
tribes  of  southeastern  INIongolia  a  third  of  the  population  is  goitrous. 

INIcCarrison  carried  out  some  of  his  researches  and  made  several 
surveys  in  Himalayan  India.  He  states  that  in  some  of  the  villages 
of  this  section  it  is  difficult  to  find  a  man,  woman  or  child  who  is  not 
suffering  from  the  deformity.  He  estimates  that  not  less  than  20 
per  cent  of  the  total  population  of  Gilget,  in  northern  India,  suffer 
from  goiter,  and  that  among  a  population  of  70,000  he  found  200 
cretins. 

The  frequency  of  goiter  in  North  America  has  been  known  in  a 
general  way  for  more  than  a  century.  In  1800  Barton  wrote  an 
excellent  monograph  on  the  occurrence  of  goiter  among  the  American 
Indians  living  along  the  shores  of  Lakes  Ontario  and  Erie.  Other 
goiter  centers  among  the  Indians  of  the  Rocky  Mountain  States 
have  been  described  by  Munson.  Adanii  pointed  out  the  frequency 
of  goiter  in  the  St.  Lawrence  Valley,  and  speaks  of  French  ( 'anadian 
villages  in  this  district  in  which  there  was  scarcely  a  family  without 
one  or  more  goitrous  members.  Osier  has  emphasized  the  fre- 
quency of  goiter  in  Ontario.  Marine  finds  the  disease  widely 
disseminated  all  along  the  (ireat  Lakes,  where  it  occurs  not  oirly 
in  humans  but  also  in  animals,  especially  dogs  and.  slice]),     in  u 

report  to  th?  Coroniissiou  of  C'pusevv^tion  of  Canada  in  1918, 
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Shepherd  states  that  the  incidence  of  goiter  is  very  high  in  British 
Columbia  and  Alberta,  and  that  in  some  localities  of  these  large 
states  most  of  the  domestic  animals  are  afl'ected. 

Incidence  of  Goiter  in  the  United  States.  Efforts  to  determine 
the  incidence  of  goiter  in  different  sections  of  the  United  States  have 
been  made  but  no  accurate  survey  of  a  whole  community  had  been 
reported  previous  to  our  work  in  Akron.  In  1913  Clark  examined 
13,S36  school  children  in  eleven  counties  of  West  Mrginia  and  found 
1234  cases  of  goiter — 9  per  cent  of  the  number  examined.  In  Vir- 
ginia the  same  worker  examined  ()432  school  children  and  found  817 
cases  of  goiter,  or  12  per  cent  of  the  number  examined.  In  Hunt- 
ington 50  per  cent  of  the  girl  students  were  found  to  be  affected.  In 
the  Mrginia  survey  less  than  0.1  per  cent  of  the  goiters  found  were 
among  boys. 

The  report  of  Hall  of  3339  students  at  the  University  of  Washing- 
ton is  indicative  of  the  incidence  of  goiter  in  the  Northwestern 
States.  This  writer  found  enlarged  thyroids  in  18  per  cent  of  2086 
men  whose  average  age  was  twenty  years  and  five  months,  and  in  31 
per  cent  of  the  1253  women  examined  whose  average  age  was 
nineteen  years  and  three  months. 

In  Chicago,  Olson  examined  ()()()  women  and  193  men,  with  ages 
ranging  from  eighteen  to  sixty  years.  Among  the  women  18  per 
cent  had  well-developed  goiters,  and  7  per  cent  of  the  men  were 
affected. 

During  1917  and  1918,  when  so  many  of  our  young  men  were  in 
camp,  an  opportunity  was  offered  to  determine  the  incidence  of 
goiter  among  young  men  and  to  compare  the  incidence  of  goiter  in 
different  sections  of  the  country.  Thus  from  Camp  Lewis,  Wash- 
ington, Kerr  reported  the  examination  of  21,182  recruits,  with  the 
finding  of  1276  large  or  well-formed  goiters.  The  percentage  of 
unquestionable  goiters  compared  to  the  number  of  recruits  from  each 
state  was  as  follows : 

Washington,  11  per  cent. 

Oregon,  8.6  per  cent. 

Idaho,  7.3  per  cent. 

North  Dakota,  6.6  per  cent. 

Utah,  5.5  per  cent. 

IMinnesota,  5.1  per  cent. 

Wyoming,  3.7  per  cent. 

South  Dakota,  2  per  cent. 

Nevada,  1.1.  per  cent. 

Colorado,  0.5  per  cent. 
Brendel  and  Helm,  studying  the  Same  problem  at  Camp 
McDowell,  ( "alifornia,  conclude  that  goiter  is  endemic  in  Washington 
and  Oregon.  Smith,  at  JeH'erson  Barracks,  Missouri,  reports  that 
in  the  examination  of  65,507  men  there  were  found  1074  cases  of 
gimple  goiter,  or  an  incidence  of  1.63  per  cent  of  the  total  number 


638  KIMBALL:    PREVENTION   OF   SIMPLE   GOITER   IN  MAN 

examined.  These  recruits  represented  fifteen  different  central 
and  western  states.  These  findings  only  emphasize  in  a  general 
way  the  fact  that  goiter  may  be  considered  as  distinctly  endemic 
in  certain  sections  of  the  I'nited  States. 

The  Physiology  of  the  Thyroid.  In  order  to  appreciate  the  princi- 
ple of  goiter  prevention  one  must  review  briefly  the  biochemistry 
and  function  of  the  th\Toid  gland. 

Early  in  the  sixteenth  century  Paracelsus  emphasized  the  relation 
between  endemic  goiter  and  cretinism.  In  1S25  Parry's  descrip- 
tions of  cases  of  goiter  or  enlargement  of  the  thyroid  gland  in  con- 
nection with  enlargement  of  the  heart  with  palpitation  and  exoph- 
thalmos were  published.  In  1S35  appeared  Graves's  description 
of  the  clinical  complex  of  exophthalmic  goiter,  with  enlargement 
of  the  thyroid  as  one  of  the  cardinal  symptoms.  Basedow's  descrip- 
tion of  the  same  syndrome  appeared  in  1S40.  But  none  of  these 
observers  interpreted  their  findings  in  terms  of  the  function  of  the 
thyroid.  The  first  important  observations  of  the  functions  of  the 
thyrojd  were  published  in  1874  by  Sir  William  Gull.  At  this  time 
the  clinical  complex  of  m^'xedema  (Gull's  disease)  was  described 
in  detail,  and  this  clinical  picture  was  interpreted  as  in  some  way 
associated  with  a  lack  of  function  of  the  thyroid. 

Gull's  observations  and  interpretation  of  the  etiology  of  mA-xedema 
were  confirmed  in  1880  and  1881  by  Kocher  and  Reverdin,  Avho  had 
observed  the  results  of  the  total  removal  of  goitrous  thyroids. 
Kocher  gave  to  the  clinical  s^^ldrome  resulting  from  complete 
thyroidectomy  the  name  of  cachexia  strumipriva.  Reverdin 
called  it  operative  myxedema.  In  1877  Ord  designated  the  disease 
as  myxedema,  because  he  thought  he  had  recognized  a  mucoid 
change  in  the  subcutaneous  tissue.  -Sir  \'ictor  Horsley  verified  the 
findings  of  these  observers  by  his  researches  on  experimental 
m^'xedema  in  monkeys.  As  a  result  of  these  observations,  Murray 
and  McKenzie  in  1891  gave  glycerinated  thyroid  extract  to  a 
mA-xedematous  patient  and  obtained  definite  therapeutic  results. 
Magnus-Levy,  in  1895,  showed  that  heat  production  was  markedly 
reduced  in  cases  of  m^'xedema  and  that  thyroid  feeding  raised  it, 
thus  establishing  the  essential  or  at  least  the  major  function  of  tlie 
thyroid  as  we  know  it  today. 

The  early  Greeks  treated  goiter  l)y  the  internal  administration 
of  the  ash  of  burned  sea-sponges,  not  knowing  that  the  substance 
was  rich  in  iodides.  lodin  was  first  knowingly  used  in  the  treatment 
of  goiter  by  Coindet  in  1820.  From  that  time  iodin  was  used  vor\' 
extensively  and  stood  alone  in  goiter  therajn-  for  seventy-five  years 
before  the  discovery  by  l^umann,  in  189"),  that  iodin  was  a  normal 
constituent  of  the  thyroid  gland.  Our  knowledge  of  the  chemistry 
of  the  thyroid  ])rogresse(l  rapidly  after  Baumann's  discovery.  In 
l'.)()l  Oswald  showed  that  the  iodin  is  bound  with  the  globulin  and 
is  contained  for  the  most  ])art  in  the  colloid. 


KIMBALL:   PREVENTION  OF  SIMPLE   GOITER  IN  MAN  039 

In  1907  Marine  emphasized  the  fact  that  iodin  is  necessary  for 
the  normal  function  of  the  thyroid,  and  also  in  active  h\']5erplasia 
of  the  thyroid  the  iothn  store  is  reduced.  The  later  experiments  of 
Marine  and  Lenhart  have  established  the  followinjf  facts  relative 
to  the  importance  of  iodin  in  the  chemistry,  function  and  histologic 
anatomy  of  the  th jToid : 

1.  Iodin  is  a  constituent  of  the  normal  thyroid  of  all  animals 
with  the  ductless  thyroid.  As  shown  by  their  experiments  on  the 
rapidity  of  absorption  of  iodin  by  the  thyroid,  its  elaboration  into 
the  active  hormone  and  by  alkaline  hydrolysis,  as  introduced  by 
Kendall,  iodin  exists  in  the  th^Toid  in  an  active  and  inactive  form. 
That  is,  the  elaboration  of  the  hormone  goes  on  slowly  from  the 
inactive  iodin  collected  from  the  blood.  The  excess  of  physiologi- 
cally active  iodin  is  for  the  most  part  stored  in  the  "colloid"  or 
globulin  of  the  alveoli,  and  it  is  believed  that  colloid  serves  merely 
as  the  vehicle  or  means  of  storing  the  excess  of  this  remarkably 
active  substance  in  a  harmless  manner.  The  store  of  iodin  then 
normally  consists  of  inactive  iodin  for  the  most  part  in  the  cells  and 
of  active  iodin  for  the  most  part  in  the  colloid  or  thyroglobulin. 

2.  This  store  of  iodin  shows  wide  variations  in  any  series  of  ani- 
mals. These  variations  reach  their  maximum  in  the  so-called  goiter 
districts  and  their  minimum  in  non-goitrous  districts. 

3.  Further,  these  variations  in  iodin  store  have  been  shown  to 
have  an  intimate  relation  with  the  histology  of  the  gland.  Thus 
in  all  species  of  animals  with  the  ductless  thyroid  the  iodin  store  is 
decreased  in  the  hyperplasias.  This  decrease  is  proportional  to  the 
degree  of  hyperplasia.  In  mammals,  e.  g.,  dog,  sheep,  ox,  pig, 
rabbit,  cat  and  man,  it  has  been  shown  that  normal  thyroids  have 
the  highest  percentage  of  iodin,  averaging  0.2  per  cent,  with  extremes 
of  0.1  and  0.5  per  cent. 

4.  It  has  been  further  shown  that  as  soon  as  the  store  of  iodin 
falls  below  0.1  per  cent  active  hypertrophic  and  h^-perplastic  changes 
in  the  thyroid  begin.  In  other  words,  no  functional  hyperplasia 
and  therefore  no  goiter  can  develop,  at  least  in  the  mammals  above 
mentioned,  if  the  iodin  store  in  their  thyroids  is  maintained  aboAe 
0.1  per  cent. 

5.  This  iodin  store  may  be  rapidly  and  markedly  increased  by 
the  administration  of  exceedingly  small  quantities  of  iodin  in  any 
known  form  and  through  a  great  variety  of  means,  as  inlialation, 
enteral  and  parenteral  administration,  cutaneous  application,  etc., 
and  as  indicated  above,  marked  histologic  changes  are  at  the  same 
time  brought  about  in  hyperplastic  glands,  namely,  the  arrest  of  the 
h\'pertrophy  and  the  involution  or  return  of  the  thyroid  cells  to  their 
resting  form. 

The  active  iodin  compound  found  in  the  thyroid,  beginning  with 
its  discovery  by  Baumann  in  ISUO,  and  the  successive  attempts  to 
isolate    it,    has    been    known    as    iodothyrin,    iodo-thyro-globulin 
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(Baumann  and  Roos),  thyroidin  (Oswald)  and  th>Toxin  (Kendall). 
In  1915  Kendall  succeeded  in  isolating  this  iodin-containing  hormone 
in  crystalline  form  and  has  determined  its  structural  formula.  He 
believes  it  to  be  tri-iodo-indol-propionic  acid. 

In  1895  Magnus-Levy  indicated  that  the  th}Toid,  in  some  way, 
controlled  the  rate  of  oxidation  in  the  tissues.  He  showed  that 
in  mjTfedema  the  rate  of  metabolism  was  much  lowered  and  that  by 
feeding  thyroid  the  rate  could  be  raised.  Also,  he  was  the  first 
to  demonstrate  that  as  regards  metabolism  exophthalmic  goiter  was 
the  opposite  to  mjrxedema.  This  work  has  been  confirmed  from 
many  sources  as  regards  experimental  and  spontaneous  mjocedema. 
And  as  regards  exophthalmic  goiter,  it  has  so  developed  that  at 
present  the  rate  of  metabolism  is  the  best  available  basis  for  classi- 
fication. 

In  a  recent  publication  on  The  Physiology  of  the  Thyroid,  Marine 
states  that  "The  thAToid  has  to  do  in  some  important  way  with 
internal  respiration  or  the  utilization  of  oxj-gen  by  the  tissues. 
Indeed,  this  is  the  only  known  function  of  the  thyroid." 

The  Prevention  of  Goiter.  Before  1896  Halsted  had  shown  that 
if  a  portion  of  the  th\Toid  is  removed  or  destroyed  the  remainder 
undergoes  hyperplasia.  Marine  and  Lenhart  found  that  .this  com- 
pensating hyperplasia  could  be  prevented  if  the  remainder  of  the 
thjToid  was  kept  saturated  with  iodin.  This  was  true  in  dogs  as 
long  as  at  least  one-sixth  of  the  gland  was  left,  but  if  more  than 
five-sixths  were  removed  a  compensatory  h^-perplasia  followed  even 
though  iodin  was  given.  This  important  observation  pointed 
directly  to  iodin  as  the  means  for  the  prevention  of  th\Toid  h\'per- 
plasia  (goiter). 

One  of  the  first  practical  applications  of  the  principle  of  prevention 
of  goiter  and  m^^-xedema  accidentally  followed  the  discovery  of  salt 
in  Michigan  and  its  more  extensive  use  (as  crude  salt)  in  the  sheep 
industry  of  this  state  at  a  time  when  the  industry  was  being  crippled 
by  endemic  goiter.  This  crude  salt  was  afterward  found  to  be  rich 
in  iodin.  The  first  definite  application  of  the  use  of  iodin  in  the 
prevention  of  goiter  on  a  large  scale  in  animals  was  the  prcA'ention 
of  goiter  in  brook  trout.  This  disease  had  been  the  cause  of  much 
trouble  and  expense.  The  so-called  tlnToid  carcinoma  in  brook 
trout  had  become  so  serious  at  many  private,  state  and  government 
hatcheries  that  the  question  of  abandoning  the  industry  was  being 
discussed.  An  investigation  of  the  causation  and  a  study  of  methods 
of  prevention  was  undertaken  by  Marine  and  Lenhart  in  conjunction 
with  the  Pennsylvania  State  Fish  Commission  during  the  years 
1909,  1910  and  1911.  Their  conclusicms  as  to  the  etiologic  factors 
producing  goiter  and  the  ])ractical  method  of  its  prevention  were 
definite  and  convincing.  The  important  factors  which  in  this 
instance  caused  endemic  goiter  were  (1)  overfeeding  with  an  artificial 
food  and  (2)  overcrowding.     These  investigators  showed  that  goiter 
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could  be  prevented  in  young  fish  under  the  same  environmental 
conditions  Avhich  produced  goiter  hy  adding  ii  very  small  amount  of 
iodin  to  the  food  or  water,  or  it  could  be  prevented  by  changing  the 
diet  and  remed^dng  the  overcrowding.  The  results  of  this  practical 
research  have  been  far  reaching. 

In  addition  to  the  experimental  work  above  mentioned  the 
treatment  of  goiter  with  iodin  at  the  dispensary  at  Lakeside  Hospital 
had  been  followed  for  the  past  ten  years.  Also  the  maternity 
dispensary  of  Lakeside  Hospital  had  not  only  been  using  iodin  in 
the  treatment  of  goiter  but  had  been  using  it  as  a  prophylactic 
measure  during  pregnancy.  To  most  of  the  men  in  touch  with  the 
goiter  clinic  at  Lakeside  or  the  school  of  medicine  the  prevention  of 
goiter  was  no  longer  an  experiment  but  an  accomplished  fact. 

Therefore  at  the  beginning  of  our  work  in  Akron  the  possibility 
of  goiter  prevention  had  been  clearly  demonstrated  by  animal 
experimentation,  but  only  a  very  limited  application  of  methods  of 
prevention  had  been  made  in  man.  No  subject  in  preventive 
medicine  had  a  sounder  or  more  scientific  basis  for  its  practical 
application  to  man  on  a  large  scale  than  the  prevention  of  endemic 
goiter.  Yet  there  was  considerable  criticism  and  opposition  which 
had  to  be  overcome.  This  criticism  centered  about  the  possible 
untoward  effects  of  iodin,  especially  the  dangers  of  producing 
exophthalmic  goiter. 

Etiology  of  Endemic  Goiter.  Before  anyone  can  fully  compre- 
hend the  fundamental  principles  underlying  the  method  of  preven- 
tion which  we  have  used,  he  must  have  some  conception  of  the  factors 
causing  the  disease.  There  have  been  many  theories  as  to  the 
cause  of  goiter,  most  of  which  are  only  of  historic  value  and  will 
not  be  taken  up  here.  At  present  there  are  a  few  who  consider 
goiter  as  a  primary  disease  or  idiopathic  enlargement  of  the  thyroid 
gland. 

McCarrison  considers  it  a  water-borne  infectious  disease,  the  excit- 
ing factor  of  which  is  a  contngium  rivinn,  and  suggests  that  it  belongs 
to  the  colon  group  of  bacteria.  Shepherd,  also,  in  his  report  in 
1918  on  the  occurrence  of  goiter  in  Canada,  concludes  that  it  is  a 
water-borne  infectious  disease,  directly  comparable  to  t^-phoid. 

However,  most  of  the  scientific  investigators  of  this  country  look 
upon  goiter  as  a  deficiency  disease.  Marine  has  been  emphasizing 
this  point  since  1907.    As  has  been  pointed  out: 

1.  Iodin  is  essential  to  the  normal  th\Toid  activity. 

2.  From  a  purely  biochemical  standpoint  any  substitution  for 
iodin  destroys  the  physiologic  activity  of  the  thyroid  hormone. 

3.  From  the  histologic  point  of  view  glandular  hj-perplasia  of  the 
thjToid  is  due  to  a  deficiency  of  iodin. 

4.  The  physiologic  action  produced  by  th\Toi<l  extract  is  always 
proportional  to  the  iodin  content. 

5.  In  animal  experimentation  if  the  iodin  content  is  maintained 
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at  or  above  one  tenth  of  1  per  cent  no  anatomic  changes  toward  goiter 
formation  can  take  phice. 

These  facts,  with  our  results  in  preventing  goiter  in  school  girls 
by  simply  keeping  the  thyroid  saturated  with  iodin,  make  the 
infectious  theory  at  once  untenable.  These  facts  lead  to  the 
conclusion  that  the  immediate  or  exciting  cause  of  endemic  goiter 
(h\'pertrophy  of  the  th\Toid  gland)  is  a  lack  of  iodin  in  the  organism. 
This  lack  of  iodin  may  be  relative  or  absolute.  The  remote  or 
fundamental  cause  of  goiter  is  quite  unknown. 

Practical  Application  of  the  Principle  of  Goiter  Prevention.  In 
the  practical  application  of  the  principle  of  prevention  we  chose 
the  public  schools  for  two  reasons:  (a)  The  children  are  in  the 
adolescent  age,  the  most  important  period  in  the  development  of 
goiter;  (5)  the  public  school  group  furnishes  the  best  census  of  goiter 
in  any  community  and  makes  it  possible  to  carry  out,  through  the 
school  organization,  the  most  expedient,  economic  and  practical 
plan  of  prophylaxis  and  education. 

In  October,  1916,  we  explained  the  principle  of  the  prevention  of 
goiter  to  the  superintendent  of  schools  of  Akron,  Dr.  H.  V.  Hotch- 
kiss.  He  promised  the  full  support  of  all  the  school  authorities  if 
the  local  medical  society  would  sanction  the  work.  After  this  idea 
had  been  explained  to  the  Summit  County  Medical  Association 
this  body,  in  a  regular  session,  voted  to  send  the  following  message 
to  the  school  board :  "  The  idea  of  prevention  of  goiter  as  outlined 
can  do  no  harm  and  may  do  good.  We  are  in  favor  of  seeing  it 
carried  out."  The  school  board  authorized  the  superintendent  to 
call  upon  Dr.  ^Marine  and  myself  to  make  a  survey  of  goiter  among 
the  school  children  of  Akron  and  carry  out  any  plan  of  prevention 
we  saw  fit. 

In  April,  1917,  an  examination  for  thyroid  enlargement  was  made 
of  all  the  girls  from  the  fifth  to  the  twelfth  grades  inclusive.  The 
boys  were  not  examined  because  of  the  relative  infrequency  of  goiter 
in  boys.  The  result  of  each  examination  was  recorded  on  a  special 
individual  card,  which  on  one  side  had  space  for  the  pupil's  name, 
school,  age,  grade  and  the  tabulations  of  four  thyroid  examinations. 
On  the  back  of  this  card  was  space  for  the  record  of  eight  series  of 
prophylactic  treatments,  which  were  recorded  by  the  teacher  giving 
the  treatment.  This  goiter  card  was  attached  to  the  school  rect)rd 
of  each  pupil  and  was  transferred  with  the  pupil  whenever  transfer 
to  another  school  was  made.  In  no  other  wa>'  could  we  have  kept 
track  of  so  many  cases  over  so  long  a  time. 

The  details  regarding  this  examination  and  the  phni  for  carrying 
out  the  treatment  were  then  pubhshed.  Only  the  resultant  iigures 
will  be  given  here.  3<S72  girls  were  examined,  with  the  following 
results: 

Normal  thyroids,  1688,  or  48.6  per  cent. 
Slightly  enlarged  thyroids,  WVM,  or  49.9  per  cent. 
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Moderately  enlarged  thyroids,  246,  or  6.3  per  cent. 
Markedly  enlarge  thyroids,  7,  or  0.2  per  cent. 
Among  these  there  were  39  adenomas,  or  1  per  cent. 

In  April,  1917,  the  first  prophylactic  treatment  was  administered 
to  more  than  1000  girls  who  had  elected  to  take  it.  Xo  girl  was 
urged  and  no  one  was  permitted  to  take  it  unless  she  had  a  written 
permit  from  a  i)arent. 

In  November,  1917,  a  second  examination  of  all  girls  from  the 
fifth  to  twelfth  grades  inclusive  was  made,  in  all  4415  cases,  1772 
of  which  were  new  records.  Of  the  2643  old  recores  764  had  taken 
the  prophylaxis  during  the  preceding  six  months  and  1S79  had  not. 
As  was  published  then  there  was  not  a  single  case  in  which  a  normal 
thyroid  increased  if  the  pupil  was  taking  iodin,  while  among  those 
not  taking  iodin  26  per  cent  of  those  marked  normal  at  the  first 
examination  showed  definite  enlargement — some  already  having 
developed  moderately  large  goiters.  Even  more  than  a  prophy- 
lactic action  was  shown  by  the  results — just  one-third  of  the  "  small 
goiters"  had  disappeared  and  one-third  of  the  "moderate  goiters" 
had  decreased  2  cm.  or  more. 

In  November,  1918,  a  third  examination  of  4277  girls  was  made. 
In  October,  1919,  5520  individual  examinations  were  recorded,  and 
during  the  entire  period  99()7  different  girls  were  reported. 

Effect  of  Prophylactic  Treatment.  The  prophylactic  treatment  as 
carried  out  for  the  past  three  years  in  the  Akron  schools  consists 
of  the  administration  of  2  gm.  of  sodium  iodide,  given  in  0.2  gm. 
doses  daily  for  ten  consecutive  school  days,  repeated  each  spring 
and  autumn.  The  general  data  of  the  pupils  not  taking  the  treat- 
ment are  given  in  Table  I,  and  of  those  taking  the  treatment  in 
Table  II.  Only  pupils  who  have  had  two  or  more  consecutive 
examinations  have  been  included  in  these  tabulations.  A  consider- 
able number  of  pupils,  both  of  those  who  have  been  taking  the 
treatment  and  of  those  who  have  not  been  taking  the  treatment, 
have  been  omitted  because  they  missed  one  examination,  although 
otherwise  their  records  were  complete;  2305  pupils  are  included  in 
the  tabulation  of  those  not  taking  treatment  and  2190  in  the  tabula- 
tion of  those  taking  treatment. 

Furthermore,  properly  to  interpret  the  results,  it  was  necessary 
to  take  into  consideration  the  length  of  time  each  pupil  had  been 
under  observation.  As  the  prophylactic  treatment  was  given  at 
intervals  of  six  months  we  have  used  this  interval  as  the  unit  and 
grouped  the  pupils  according  to  the  periods  each  had  been  under 
observation,  i.  e.,  six,  twelve,  eighteen,  twenty-four  or  thirty  months. 
The  results  of  only  three  groups,  those  with  normal,  slightly  enlarged 
and  moderately  enlarged  thyroids,  are  included  because  the  fourth 
group,  those  with  markedly  enlarged  thyroids,  is  too  small.  A 
comparison  of  the  two  tables  brings  out  striking  dift'erences  between 
those  not  taking  and  those  taking  iodin.    These  dift'erences  are 
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manifested  both  in  prevention  of  enlargement — prophylactic  eflFect — 
and  in  a  decrease  in  the  size  of  existing  enlargements — therapeutic 
effect. 


TABLE  I. — RECORD  OF  PUPILS  NOT  TAKING  PROPHYLACTIC  TREATMENT. 


Normal. 

Slightly  enlarged. 

Moderately  enlarged. 

Time 

obser-       Unaltered,     j    Increased.        Unaltered. 

Increased.       Decreased.   1   Unaltered.    ,  Increased. 

Decreased. 

mos.    ' 

No. 

Per 
cent. 

No. 

c^en't.      No. 

Per 
cent. 

No.     e^^^No.      e^l 

1 

No. 

1             1 
Per   1   j^          Per 
cent.  1   ^^"-   [  cent. 

No. 

Per 
cent. 

6 

47 

50.0 

47 

50.0       93    69.4 

36 

26.9 

5 

3.7 

16 

69.6 

7 

30.4 

12 

420 

75.5 

136 

24.5     251    70.3 

35 

1    9.8 

71 

[19.91 

17 

65.4 

8 

|30.8 

1 

3.8 

18 

103 

65.2 

55 

34.8     108    74.5 

18 

12.3 

19 

13.1 

11 

57.9 

3 

|15.8 

5 

26.3 

24 

135 

76.7 

41 

23.3     106    79.7 

8 

6.0 

19 

14.3 

9 

60.0 

3 

20.0 

3 

20.0 

30 

205 

75.1 

68 

24.9     140    73.7 

1           1 

30 

15.8 

1 

20 

10.5' 

1           i 

4 

66.7 

0 

2 

33.3 

T.ABLE  II. — RECORD  OF  PUPILS  TAKING  PROPHYLACTIC  TREATMENT. 


Time 

Normal. 

Slightly  enlarged. 

Moderately  enlarged. 

under 
obser- 

Unaltered. 

Increased. 

Unaltered. 

Increased. 

Decreased. 

Una 

Itered. 

Increased. 

Decreased. 

mos. 

^^-       cent. 

No. 

Per 

cent. 

No. 

Per 
cent. 

No.       P" 
cent. 

No. 

Per 

cent. 

No. 

Per 
cent. 

No. 

Per 
cent. 

No. 

Per 
cent. 

6 

17      94.4 

1 

5.6 

54 

69.2 

1         1.3 

23 

29.5 

9 

|81.8 

2 

18.2 

12 

344      99.7 

1 

0.3 

187 

45.5 

224 

54.5 

10 

23.8 

32 

76.2 

18 

73    100.0 

72 

52.3, 

1        0.7 

64 

46.7 

7 

28.0 

18 

72.0 

24 

184    100.0 

72 

37.9 

1 

0.5 

117 

61.6 

2 

7.7 

24 

92.3 

30 

288  ,100.0 

!              i 

92 

28.5 

231 

71.5 

1 

!   2.6 

38 

97.4 

TABLE  III. — SUMMARY  OF  RECORDS  OF  PUPILS  TAKING  .AND 
NOT  TAKING  PROPHYLACTIC  TRE.^TMENT. 


Normal: 

Unchanged 

Increased  .... 
Slightly  enlarged: 

Unchanged 

Increased 3 

Decreased  .... 
Moderately  enlarged: 

Unchanged 

Increased    .... 

Ppcreased 114 

Total    .      ,  ,    219q 


Taking. 

Not  taking. 

Totals 

Per  cenl. 

Totals. 

Per  cent. 

906 

99.8 

910 

72.4 

2 

0.2 

347 

27.6 

477 

41.9 

()98 

72.8 

3 

0.3 

127 

13.3 

059 

57.8 

134 

13.9 

29 

20.3 

57 
21 

64.0 
23.6 

114 

79.7 

11 

12.4 

2305 
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Prevention.  The  preventive  value  of  the  treatment  is  sliown  in 
the  cohimn  marked  ''unchanged"  and  "increased.  '  Taking  the 
totals  for  the  periods  of  six  months  each  the  following  results  were 
obtained.  Of  those  that  were  normal  at  the  first  examination  and 
did  not  take  iodin,  347.  or  27. ()  per  cent,  had  enlarged  thyroids,  while 
of  those  that  were  normal  at  the  first  examination  and  took  iodin 
as  outlined,  2,  or  0.2  per  cent,  had  enlarged  thyroids.  These  two 
instances  of  enlargement  were  investigated. 

Tlie  first  pupil,  aged  sixteen  years,  had  her  thjToid  examined  and 
classified  as  normal  on  May  2, 1917,  October  17, 1918,  and  December 
3,  1918.  At  the  examination  on  October  15,  1919,  it  was  classified 
as  slightly  enlarged.  This  girl  had  taken  2  gm.  of  sodium  iodide 
during  each  of  the  five  possible  periods,  May,  1917,  November,  1917, 
May,  1918,  December,  1918  and  May,  1919.  A  special  examination 
was  made  on  January  13,  1920,  when  the  enlargement  of  the  thyroid 
was  verified.  That  this  enlargement  was  acquired  rather  than 
congenital  was  shown  by  the  absence  of  a  pyramidal  process  of  the 
thyroglossal  tract.  The  tonsils  were  markedly  enlarged  and 
abnormally  hyperemic.  On  direct  questioning  we  were  informed 
that  the  pupil  was  subject  to  recurrent  attacks  of  tonsillitis.  There 
was  also  slight  enlargement  of  the  lymphoid  tissue  at  the  base  of  the 
tongue  and  in  the  nasophar^^lx,  and  the  general  impression  was 
that  of  a  neurotic  individual  with  general  lymphoid  hyperplasia. 

The  second  girl,  aged  fifteen  years,  had  her  thyroid  first  examined 
and  classified  as  normal  on  November  27,  191S.  At  the  examination 
on  October  16,  1919,  it  was  classified  as  slightly  enlarged.  This 
girl  had  taken  2  gm.  sodium  iodide  during  each  of  the  two  available 
periods,  November,  1918,  and  ^lay,  1919.  A  special  examination 
was  made  January  13,  1920,  when  the  thyroid  enlargement  was 
verified.  Careful  inspection  revealed  the  presence  of  Hutchinson 
teeth,  depressed  nasal  arch  and  interstitial  keratitis.  We  con- 
sidered the  case  as  one  of  neglected  congenital  s^'philis. 

Of  the  cases  classed  as  having  slightly  enlarged  thyroids  at  the 
first  examination  and  not  taking  the  prescribed  iodin,  127,  or  13.3 
per  cent,  underwent  further  enlargement,  while  among  those  taking 
the  prescribed  treatment  only  3,  or  0.3  per  cent,  undersvent  further 
enlargement.  Two  of  these  3  were  reexamined  on  January  13,  1920, 
and  the  previous  finding  verified.  One  of  these  was  another  case 
of  chronic  infection  of  the  tonsils  with  recurrent  attacks  of  ton- 
sillitis during  the  last  year.  In  the  second  girl  superficial  inspec- 
tion failed  to  show  any  pathologic  condition  to  account  for  the 
enlargement.  The  third  girl  was  not  present  for  examination. 
These  5  cases  were  the  only  instances  that  showed  enlargement  of 
the  th^Toid  out  of  2190  pupils.  Of  the  2305  cases  not  taking  iodin, 
495  showed  thjToid  enlargement.  Of  the  group  with  small  goiters 
taking  iodin,  659,  or  57.8  per  cent,  returned  to  normal,  while  of 
the  same  group  not  taking  iodin  at  school,  134,  or  13.9  per  cent, 
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returned  to  normal.  However,  we  know  that  there  is  an  error  in 
the  last  figure,  for  many  cases  not  taking  iodin  under  the  school 
jurisdiction  were  taking  it  in  some  form  from  their  physician.  No 
attempt  has  been  made  to  detect  or  estimate  this  error. 

In  the  practical  application  of  the  preventive  treatment  one  must 
keep  in  mind  the  three  periods  when  simple  thyroid  enlargements 
most  commonly  occur,  namely,  (a)  fetal  period;  (b)  adolescence; 
(c)  pregnancy. 

(a)  The  prevention  of  goiter  in  the  mother  and  the  fetus  is  as 
simple  as  the  prevention  of  goiter  which  develops  during  adolescence. 
Practically  it  would  seem  that  the  prevention  of  goiter  during  these 
periods,  /.  e.,  (a)  and  (c)  is  properly  the  responsibility  of  individual 
members  of  the  medical  profession  supplemented  by  education  of  the 
public. 

(b)  The  prevention  of  goiter  in  the  adolescent  period,  on  the 
other  hand,  should  be  a  public  health  measure  under  state,  county 
or  municipal  control.  The  existing  systems  of  organization  of  the 
schools,  both  public  and  private,  are  sufficient  to  handle  all  the 
details  without  additional  aid  or  expense.  Education  of  the  pupils 
could  be  combined  with  the  actual  administration  of  iodin,  so  that 
after  leaving  school  they  could  continue  the  treatment  if  necessary. 
In  industrial  medicine  physicians  could  render  an  important  service 
in  this  direction.  As  thyroid  enlargement  is  approximately  six 
times  as  frequent  in  girls  as  in  boys,  each  community  must  decide 
whether  it  will  include  both  sexes  in  prophylactic  measures,  as  it 
must  also  decide  regarding  the  ages  when  the  use  of  iodin  should 
begin  and  end.  In  this  climate  probably  the  maximum  of  pre- 
vention, coupled  with  the  minimum  of  efi'ort,  would  be  obtained 
by  the  administration  of  iodin  between  the  ages  of  eleven  and 
seventeen  years.  As  applied  to  our  schools  this  would  mean 
beginning  uith  the  fifth  grade. 

Method  and  Form  of  Administration.  As  has  been  shown,  iodin 
is  taken  up  by  the  thyroid  glantl  when  given  by  mouth,  by  inhala- 
tion or  by  external  application.  And  it  makes  very  little  dilfer- 
ence  from  a  scientific  point  of  view  what  form  of  iodin  is  used; 
the  thyroid  gland  will  take  up  iodin  from  the  most  stable  compound, 
i.  e.,  mercuric  iodide.  Weith  reports  favorable  therapeutic  results 
from  the  inhalation  of  iodin  secured  by  the  suspension  in  the  school 
room  of  a  wide-mouthed  bottle  containing  10  j)er  cent  tincture  of 
iodin. 

It  has  been  suggested  by  Sloan  that  in  these  mildly  goitrous 
districts  a  mixture  of  small  amounts  of  sodium  iodide  in  common 
table  salt  could  l)e  made  which  would  suffice  for  all  iodin  therapy. 
However,  we  feel  that  the  most  satisfactory  method  is  the  indix  idual 
oral  administration  of  definite  small  amounts  of  some  salt  of  iodin, 
either  in  solution  or  tablet  form.  For  j)rivate  use  the  well-knt)wn 
l.  S.  P.  preparations,  syrup  of  ferrous  iodide  and  syrup  of  hydriodic 
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acid,  are  excellent.  As  described  above,  as  a  public  health  measure, 
we  use  2  gm.  of  sodium  iodide  over  a  period  of  two  weeks  and 
repeated  twice  yearly.  This  dosage  has  prevented  enlargement  of 
the  thyroid  in  more  than  99  per  cent  of  the  children  in  this  mildly 
goitrous  district. 

When  one  recalls  the  small  amount  of  iodin  required  to  saturate 
the  normal  th^Toid  and  the  specific  affinity  of  this  gland  for  iodin 
'it  is  perfectly  obvious  that  only  very  small  amounts  are  needed. 
The  normal  thyroid  contains  about  5  mgm.  of  iodin  per  gram  of 
dried  gland;  25  to  30  mgm.  is  the  total  storage  capacity.  From  this 
it  is  clear  that  a  few  milligrams  of  iodin  daily  over  a  longer  period 
(a  month  or  more)  would  produce  optimum  thyroid  effects. 

The  prevention  of  th\Toid  enlargement  in  individuals  with  other 
diseases  or  in  those  residing  in  extremely  goitrous  districts  as  in 
some  glacial  valleys  of  Alaska  and  British  Columbia,  and  in  certain 
districts  of  the  Alps  and  Himalayas,  might  require  larger  amounts 
of  iodin  than  in  normal  individuals  indicated  above. 

Possible  111  Effects.  As  was  stated  above  there  was  some  anxiety 
among  medical  men  as  to  the  possible  ill  effects  of  giving  iodin 
promiscuously.  Some  men  anticipated  many  cases  of  exophthalmic 
goiter  while  others  looked  for  an  outbreak  of  iodide  rash.  The  actual 
results  were  better  than  we  had  hoped  for.  In  all  the  cases  taking 
the  prescribed  2  gm.  of  sodium  iodide  twice  yearly  there  was  not  a 
single  instance  of  exophthalmic  goiter  nor  any  evidence  of  a  nervous 
irritability  simulating  it.  In  all  there  were  11  cases  of  iodide  rash, 
and  (5  of  these  cases  were  so  mild  that  the  girls  did  not  even  stop  the 
treatment;  5  cases,  however,  caused  sufficient  difficulty  for  the 
treatment  to  be  stopped  when  the  rash  cleared  up  promptly. 

Both  of  these  possibilities  were  considered  and  mentioned  in  each 
school.  In  all  there  were  over  3000  different  girls  taking  the 
prophylactic  treatment,  many  of  whom  took  it  for  three  years,  and 
among  these  the  sum  total  of  the  ill  effects  was  a  mild  rash  in  less 
than  0.4  of  1  per  cent. 

The  Possibility  of  the  Elimination  of  Endemic  Goiter  throughout  the 
World.  Following  the  publication  of  the  results  of  our  first  year's 
work  in  Akron  the  public  schools  of  Kent  and  Ravenna  adopted 
the  same  procedure,  and  in  1919  the  village  of  Berea  began 
the  prevention  of  goiter  through  the  schools  on  the  same  plan.  In 
the  spring  of  1920  we  completed  a  survey  of  goiter  among  the  school 
children  of  Warren,  Ohio,  including  all  boys  and  girls  from  the  fifth 
to  the  twelfth  grades  inclusive.  As  the  incidence  of  th\Toid  enlarge- 
ment was  low — 24.4  per  cent  in  girls  and  9.5  per  cent  in  boys —  we 
advised  the  school  physician  and  nurse  that  we  considered  it  suffi- 
cient in  this  vicinity  to  provide  each  school  with  a  stock  solution  of 
sodium  iodide  and  treat  each  goiter  as  soon  as  it  was  detected. 
This  method  has  been  in  operation  in  Warren  for  one  year,  and  is 
just  now  being  started  in  Niles.     This  same  method  of  treatment  is 
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being  practised  in  some  of  the  large  factories  of  Cleveland  where 
many  young  women  are  employed,  and  it  is  being  provided  in  the 
different  factories  of  the  National  Lamp  Works  in  eight  different 
cities  of  the  United  States. 

It  is  interesting  to  note  that  in  the  spring  of  1918  Prof.  R.  Klinger, 
of  Zurich,  Switzerland,  undertook  to  carry  out  the  same  treatment 
in  the  schools  there.  This  was  soon  started  with  a  different  method 
of  administration,  but  practically  the  same  amounts  of  iodin  as  we 
used  in  Akron.  In  January,  1921,  Klinger  published  the  results 
of  the  first  sixteen  months'  treatment,  reporting  extraordinary 
results,  even  though  he  was  working  in  some  schools  in  which  the 
children  were  100  per  cent  goitrous.  Klinger's  results  certainly' 
supply  striking  confirmation  of  the  results  we  obtained  in  Akron. 
It  is  even  more  gratifying  to  know  that  recently  this  same  plan  of 
the  prevention  of  goiter  has  been  recommended  to  the  goiter  com- 
mission of  Switzerland,  to  be  carried  out  as  a  public  health  measure 
throughout  the  whole  state,  the  most  noted  endemic  goiter  nation  in 
the  world. 

The  same  imagination  which  developed  the  practical  application 
of  the  principle  of  the  prevention  of  goiter  can  now  see,  a  few 
generations  hence,  the  closing  of  the  chapters  on  endemic  goiter  and 
cretinism  in  every  civilized  nation  in  the  world. 

BIBLIOGRAPHY. 

Adami,  J.  G.:  The  Etiolog>'  and  Symptomatology  of  Goiter,  Montreal  Med. 
Jour.,  1900,  29,  1-17. 

Ashmead,  A.  S.:  Note  on  the  Etiology  and  Natural  Cure  of  Goiter,  New  York 
Med.  Jour.,  1895,  Part  I,  p.  1344. 

Barton,  B.  S. :  A  Memoir  Concerning  the  Disease  of  Goiter  as  it  Prevails  in 
Different  Parts  of  North  America,  1900. 

Brendel,  E.  P.,  and  Helm,  H.  M.:  Goiter  among  Drafted  Men  from  the  North- 
west, Arch.  Int.  Med.,  1919,  23,  61. 

Clark,  T.,  and  Pierce,  C.  C:  Endemic  Goiter:  Its  Possible  Relation  to  Water 
Supply,  Public  Health  Reports,  1914,  29,  939. 

Crotti,  A.:     Thyroid  and  Thymus,  1918. 

Dock,  G.:     Goiter  in  Michigan,  Tr.  Assn.  Am.  Phys.,  1895,  10,  101. 

Gull,  W.:  A  Cretinoid  State  Supervening  in  Adult  Life  in  Woman,  Tr.  London 
Clin.  Soc.,  1874,  7,  180. 

Hall,  D.  C:  The  Prevalence  of  Goiter  in  the  Northwest,  Based  on  the  Examina- 
tion of  3339  Students  Entering  the  University  of  Washington,  Northwest  Med., 
1914,  n.s.,  6,  189. 

Haisted,  William  S.:     Johns  Hopkins  Hosp.  Reps.,  1896,  p.  373. 

Hirsh,  A.:     Handbook  of  Geographical  and  Historical  Pathology.  1885.  2.  121. 

Holder,  A.  B.:  Goiter:  .\  New  Habitat,  New  Orleans  Med.  and  Surg.  Jour., 
1912,  5,  254. 

Horsley,  Sir  Victor:  Proc.  Royal  Society  of  London,  1886,  40,  6;  1884-85,  38,  5. 
British  Med.  .Jour.,  1892,  1,  215,  265  and  1113. 

Hunziker,  H.:  Goiter  in  Switzerland,  Corresp.-Blatt  f.  Schweitzer  .\erzto,  1918, 
48,   247. 

Kendall,  E.  C:  The  Active  Constituent  of  the  Thyroid:  Its  Isolation,  Chemical 
Nature;  and  Physiologic  Action,  Collected  Papers  of  the  Mayo  Clinic,  1916,  513. 
The  Thyroid  Hormone  and  its  Helation  to  Other  Ductless  Glands,  Endocrinology, 
1918,  2,  81.  Isolation  of  the  Iodin  Compound  Which  Occurs  in  the  Thyroid, 
.Tour.  Biol.  Chcm.,  1919,  39,  I2.">.  The  Physiologic  .Vction  of  Thyroxin,  Endocrin- 
ology, 1919,  3,  156. 


cr-A-ig:  physical  signs  suggestive  of  aortic  defects    649 

Kerr,  William  J.:  A  Preliminary  Survey  of  the  Thyroid  Gland  among  2182 
Recruits  at  Camp  Lewis,  Washington,  Arch.  Int.  Med.,  1919,  24,  347. 

Klinger,  R. :  Prevention  of  Goiter  in  School  Children  in  Zurich,  Switzerland, 
Schweiz.  med.  Wchnschr.,  1921,  51,  12. 

McCarrison:     Etiology  of  Endemic  Goiter,  London,  1911. 

Marine,  D.:  The  Occurrence  and  Physiological  Nature  of  Glandular  Hyper- 
plasia of  the  Thyroid,  etc.,  Bull.  Johns  Hopkins  Hosp.,  1907,  18,  359.  Further 
Observations  on  Goiter:  Its  Prevention  and  Cure,  Jour.  Exp.  Med.,  1914,  19,  70. 
Quantitative  Studies  on  the  In  Vivo  Absorption  of  lodin  by  Dogs'  ThjToid  Glands, 
Jour.  Biol.  Chem.,  1915,  22,  547.  Physiology  of  the  ThjToid  Gland,  Ohio  State 
Med  Jour.,  1920.  16,  735. 

Marine,  D.,  and  Kimball,  O.  P.:  The  Prevention  of  Simple  Goiter  in  Man, 
Jour.  Lab.  and  Clin.  Med.,  1917,  3,  40;  Arch.  Int.  Med.,  1918,  22,  41;  Jour.  Am. 
Med.  Assn..  1919,  73,  1873;    Arch.  Int.  Med.,  1920,  25,  661. 

Marine,  D.,  and  Lenhart,  C.  H.:  Colloid  Glands  (Goiter):  Their  Etiologj'  and 
Physiological  Significance,  Bull.  Johns  Hopkins  Hosp.,  1909,  20,  131.  Further 
Observations  on  the  Relation  of  lodin  to  the  Structure  of  the  ThjToid  Gland  in  the 
Sheep,  the  Dog,  the  Hog  and  the  Ox,  Arch.  Int.  Med.,  1909,  3,  66.  Effects  of  the 
Administration  or  the  Withholding  of  lodin-containing  Compounds  in  Normal, 
Colloid  or  Active  Hyperplastic  Thyroids  of  Dogs,  Arch.  Int.  Med.,  1909,  4,  253. 
The  So-called  ThjToid  Carcinoma  in  Brook  Trout.  Jour.  Exp.  Med..  1910,  12,  311. 
Further  Observations  on  the  So-called  ThjToid  Carcinoma  of  the  Brook  Trout  and 
its  Relation  to  Endemic  Goiter,  Jour.  Exp.  Med.,  1911,  13,  455. 

Marine,  D.,  and  Williams,  W.  W. :  Relations  of  lodin  to  the  Structure  of  the 
Thyroid  Gland,  Arch.  Int.  Med.,  1908,  1,  345. 

Munson,  E.  L.:  The  Occurrence  of  Goiter  among  the  Indians  of  the  United 
States,  New  York  Med.  Jour.,  1895,  42,  513. 

Plummer,  H.  S.:  The  Function  of  the  ThjToid,  Normal  and  Abnormal,  Collected 
Papers  of  the  Mayo  Clinic,   1916,  p.  528. 

Reclue.:     Universal  Geography,  2,  68;    3,111;    5,130. 

Schitt€nhelm,  A.,  and  Weichardt,  W. :  Der  endemische  Kropf  mit  besonderer 
Berucksichtigung  des  Vorkommens  in  Konigreich  Bayern,  J.  Sprenger,  Berlin,  1912. 

Shepherd,  F.  J.:  Enlargement  of  the  ThjToid  Gland  or  Goiter,  Report  of  the 
Commission  of  Conservation  of  Canada,  December,  1918. 

Sloan,  H.  G.:  Use  of  Iodized  Table  Salt  to  Prevent  Goiter,  Ohio  State  Med. 
Jour.,  1921,  17,  172. 

Smith,  F.  M.:  Statistical  Study  of  Simple  and  Toxic  Goiter  at  the  Jefferson  Bar- 
racks, Jour.  Am.  Med.  Assn.,  1919,  72,  471. 

Springle,  J.  A.:  Goiter:  Its  Etiologj-  and  Incidence  in  the  District  of  Montreal, 
Montreal  Med.  Jour.,  1899,  28,  909. 

Weith:  Goiter  and  lodin  in  the  school,  Corresp.-Bl.  f.  Schweiz.  Aerzte,  1919,  49, 
1474. 

Zueblin:  Experimental  Pathology  of  Goiter,  New  York  Med.  Jour.,  1910,  104, 
1186. 


THE  OCCURRENCE  OF  PHYSICAL  SIGNS  SUGGESTIVE  OF 
AORTIC  DEFECTS.! 

By  Fr.\nk  a.  Cr.\ig,  M.D., 

Phil.^delphia 
(From  the  Henry  Phipps  Institute  of  the  University  of  Pennsjlvania.) 

A  HEALTH  survey  of  the  police  and  firemen  of  the  city  of  Phihi- 
delphia  was  recently  conducted  by  the  Henry  Phipps  Institute 

•  Read  before  the  Thirty-eighth  Annual  Meeting  of  the  American  Climatological 
and  Clinical  Association,  Lenox,  Mass.,  June,  1921, 
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of  the  University  of  Pennsylvania,  having  for  its  objects  (1)  the 
determination  of  the  incidence  of  physical  defects  which  might 
reduce  the  efficiency  of  or  seriously  interfere  with  the  working 
capacity  of  the  individual;  (2)  the  obtaining  of  information  upon 
the  value  of  a  general  health  survey  in  the  detection  of  disease; 
and  (3)  the  securing  of  data  in  regard  to  the  best  method  for  con- 
ducting such  an  examination,  the  time  required,  cost,  etc.  The 
information  was  desired  as  the  Institute  was  planning  the  establish- 
ment of  a  department  to  provide  general  health  examinations  for 
industrial  plants  in  and  about  the  city  of  Philadelphia. 

Every  member  of  the  police  and  fire  departments  was  given  a 
complete  general  physical  examination,  including  a  study  of  the 
height,  weight,  temperature,  pulse,  eyes,  ears,  nose,  throat,  teeth, 
skin,  genitalia,  inguinal  rings,  deformities  and  defects,  blood- 
pressure,  heart,  lungs,  etc.  The  routine  examinations  were  per- 
formed by  Drs.  John  S.  Scouller,  H.  F.  Keating  and  William  R. 
Gilmour  under  the  direction  of  the  writer  of  this  article  acting  as 
physician-in-charge.  During  the  examination  all  men  who  were 
found  to  be  normal  or  whose  defects  were  only  slight  were  dis- 
missed, but  all  those  in  which  serious  defects  were  detected  or 
suspected  were  referred  to  the  physician-in-charge  for  reexami- 
nation, who  arranged  for  special  examinations,  such  as  Wasser- 
mann  tests,  roentgen-ray  examinations,  electrocardiographic 
studies,  etc.,  either  directly  or  in  cooperation  with  Dr.  Hubley  R. 
Owen,  chief  surgeon  of  the  police  and  fire  departments.  The 
blood-pressure  was  taken  routinely  in  every  individual  and  the 
urine  examined  in  every  case  in  which  the  systolic  pressure  was 
150  mm.  of  mercury  or  over,  or  in  which  the  examination  of  the 
urine  was  indicated. 

After  only  a  small  proportion  of  the  5706  men  had  passed  through 
our  hands  it  was  found  that  there  was  a  relatively  large  number 
in  which  the  diagnostic  interest  was  mainly  centered  in  the  aortic 
region.  An  efl'ort  was  made  to  study  these  cases  in  detail,  as  far  as 
our  facilities  permitted,  the  results  forming  the  basis  of  the  present 
paper.  Special  attention  was  given  this  group  for  the  reason  that 
it  is  composed  of  men  which  impressed  one  as  being  "poor  risks," 
esi)ecially  when  occurring  in  the  firemen,  whose  work  is  distinctly 
more  strenuous  than  that  of  the  ])olicemen. 

The  cases  under  consideration  were  encountered  under  conditions 
which  did  not  permit  of  clinical  study  over  a  long  period  of  time, 
and  in  no  case  was  the  history  of  previous  disease  or  symptomatology 
obtained,  the  cases  bring  considered  entirely  on  the  basis  of  physical 
evidence  of  disease.  It  is,  therefore,  evident  that  we  must  confine 
ourselves  to  a  consideration  of  what  i)hysical  signs  may  be  con- 
sidered as  definitely  indicating  the  presumptive  presence  of  dilatation 
of  the  aorta  and  what  correlated  evidence  should  b(>  sought  in  an 
ell'ort  to  discover  the  etiologic  factor  in  the  indix  idual  case. 
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Physical  Signs.  A  description  of  the  physical  signs  upon  which 
a  positive  diagnosis  of  aortic  disease  may  be  based  is  an  exceedingly 
difficult  one,  as  the  ^^Titers  upon  this  subject  are  not  in  complete 
accord  and  frequently  are  not  as  clear  as  one  would  desire.  This 
is  due  to  the  fact  that  their  descriptions  are  usually  confined  to 
special  diseases  while  the  physical  signs  vary  with  the  pathologic 
changes  in  the  aorta. 

It  is  not  my  purpose  or  desire  to  enter  into  a  discussion  of  the 
various  manifestations  of  arterial  disease  but  to  confine  myself 
to  a  consideration  of  the  abnormal  physical  signs  which  may  be 
encountered  in  the  routine  examination  of  a  large  number  of  men, 
signs  which  suggest  pathologic  changes  in  the  aorta. 

The  signs  which  have  been  attributed  to  elongation,  dilatation, 
sclerosis  or  inflammation  of  the  aorta  are  briefly  as  follows:  Dul- 
ness  over  the  manubrium,  extending  to  the  right  in  the  2d  and  .3d 
interspace,  with  or  without  localized  pulsation  recognizable  by 
inspection  or  palpation. 

Accentuation  of  the  aortic  second  sound  which  may  often  be 
clanging  in  character  or  possess  a  tympanic  quality  and  may 
frequently  be  accompanied  by  a  palpable  diastolic  shock. 

A  systolic  murmur  may  be  present  at  the  aortic  cartilage  which 
occasionally  may  be  transmitted  to  the  vessels  of  the  neck  and  may 
at  times  be  accompanied  by  a  systolic  thrill. 

Others  signs  which  have  been  noted  are:  Visible  pulsation 
in  the  peripheral  arteries,  displacement  of  the  right  subclavian 
upward  to  a  position  above  the  clavicle,  suprasternal  pulsation, 
abnormal  mobility  of  the  apex-beat  with  change  of  position, 
pericardial  friction  rub  and  other  signs  associated  with  mediastinal 
inflammation  or  peri-aortitis. 

The  signs  which  have  been  considered  of  most  value  are  manu- 
brial  dulness  and  alteration  in  tone  of  the  second  aortic  sound,  the 
latter  being  considered  of  the  greatest  value  in  recognizing  aortitis 
in  its  earlier  stages. 

During  our  examination  of  the  police  and  firemen  we  encountered 
49  cases  which  presented  evidence  suggesting  the  presence  of 
aortic  changes.  One  of  these,  a  man  aged  thirty-six  years,  with 
a  definite  specific  history,  showed  signs  definitely  pointing  to  the 
presence  of  an  aneurysm,  the  diagnosis  being  confirmed  by  roentgcn- 
ray  examination.  This  we  have  omitted  from  our  series,  lea\ing 
48  cases  for  consideration.  It  will  be  noted  that  in  many  of  the 
cases  the  records  are  incomplete,  certain  of  the  physical  signs 
having  apparently  been  omitted  or  not  recorded.  This  is  due  to 
the  fact  that  at  certain  periods  during  the  examination  time  did 
not  permit  of  as  thorough  an  examination  as  one  would  desire  or 
else  in  the  rush  of  work  the  findings  were  not  completely  recorded. 
Failure  to  report  for  special  laboratory  studies,  such  as  Wasser- 
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mann  tests,  roentgen-ray  and  urine  examinations,  largely  accounts 
for  the  omissions  in  laboratory  reports. 

While  these  omissions  may  detract  from  the  scientific  value  of 
the  observations  in  this  study,  they  in  no  way  affect  the  primary 
object  of  this  paper,  which  is  to  call  attention  to  the  relative  fre- 
quency (at  least  in  the  group  studied)  with  which  physical  signs 
may  be  encountered  strongly  suggestive  of  pathologic  changes  in 
the  aorta.  A  very  important  feature  was  the  almost  total  absence 
of  any  suspicion  on  the  part  of  the  individual  that  he  was  not  in 
good  health. 

For  convenience  in  presenting  the  cases  we  have  arranged  them 
in  groups  according  to  the  skiagraphic  findings  as  follows: 

Cases 
Group  I.  Roentgen-ray  shows  definite  aortic  changes  ....  9 
Group  Ila.  Roentgen-ray  shows  slight  aortic  changes  ....  8 
Group  lib.  Roentgen-ray  shows  questionable  aortic  changes  .  .  3 
Group  III.  Roentgen -ray  shows  absence  of  aortic  changes  .  .  .  13 
Group  IV.       No  roentgen-ray  examination  made 15 

The  roentgen-ray  studies  were  made  by  Dr.  Alfred  S.  Doyle, 
assistant  to  Dr.  H.  K.  Pancoast,  roentgenologist  to  the  I'niversity 
Hospital. 

Tables  have  been  prepared  showing  each  case  studied,  the  more 
important  physical  signs  observed  and  such  correlated  clinical 
data  as  might  be  of  interest. 

The  first  7  men  in  this  group,  all  over  forty-seven  years  of  age, 
showed  a  definite  dilatation  of  the  aorta.  A  study  of  the  physical 
signs  rerfbrded  in  these  cases  would  indicate  that  the  character  of 
the  second  aortic  sound,  with  a  systolic  aortic  murmur  or  manu- 
brial  dulness,  was  the  most  characteristic  sign  of  the  dilatation. 
The  2  cases  without  accentuation  of  the  aortic  second  were  ones 
in  which  the  blood-pressure  was  normal.     (See  Table  I.) 

It  must  be  borne  in  mind  that  the  record  of  "accentuation  of 
the  second  aortic  sound"  refers  merely  to-accentuation  and  not  to 
the  quality  of  the  second  sound  itself.  These  48  cases  were  con- 
sidered as  possible  cases  of  aortic  disease  on  account  of  the  fact 
that  they  presented  signs  which  we  considered  indicative  of  aortic 
di.sease,  the  sign  which  we  laid  most  stress  upon  being  the  clang- 
ing quality  of  the  aortic  second  sound.  The  record  of  "accent- 
uation of  the  aortic  second  sound"  must  not  be  taken  to  represent 
this  change  in  the  quality  of  the  sound. 

Of  the  two  remaining  cases  one  showed  no  dilatation  but  marked 
expaiisil)lc  ])nlsati()n  by  the  fluoroscopic  examination,  with  a  systolic 
aortic  murmur  in  a  case  of  aortic  regurgitation,  and  one  showed  an 
abnormal  pulsation  below  the  left  clavicle  due  to  a  tortuous  aortic 
tarch,  especially  marked  at  this  ])oint. 
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This  group  consisted  of  8  cases  in  which  the  roentgen-ray  re- 
vealed slight  increase  in  width  of  a  portion  of  the  aorta,  and  yet 
the  various  physical  signs  occurred  with  about  the  same  relative 
frequency  as  in  Group  I.  It  will  be  noted  that  in  this  group  the 
systolic  blood-pressure  was,  as  a  rule,  lower  than  in  Group  I,  an 
average  of  147  compared  to  159.     (See  Table  Ila). 

Here  the  signs  also  occurred  with  fair  constancy  even  in  three 
cases  with  questionable  roentgen-ray  findings.     (See  Table  116.) 

This  group  consists  of  13  men  in  which  the  roentgen-ray  exami- 
nation was  negative,  but  in  all  of  which  definite  physical  signs  were 
noted  pointing  to  aortic  changes.  In  two  cases  (485  and  1934) 
a  positive  Wassermann  test  was  obtained  and  may  be  considered 
as  cases  of  specific  aortitis  without  dilatation  or  marked  elongation 
of  the  aortic  arch. 

In  5  cases  the  Wassermann  test  was  not  made  so  that  they  may 
be  considered  as  possible  cases  of  aortitis.  There  were,  however, 
6  cases  in  which  the  Wassermann  test  was  negative  and  which 
showed  definite  physical  signs  of  aortic  change  with  negative 
roentgen-ray  findings.  In  these  cases  it  is  difficult  to  explain  tlie 
apparent  discrepancy  between  the  physical  findings  and  the 
roentgen-ray  study.  In  1  case  there  was  a  slight  albuminuria  with 
hypertension  in  a  young  man  aged  twenty-two;  in  2  other  cases 
the  systolic  blood-pressure  was  rather  high  for  the  age  and  in  2 
the  pressure  was  normal.     (See  Table  III.) 

There  were  15  cases  in  which  no  roentgen-ray  examination  was 
made  and  with  3  exceptions  no  Wassermann  test.  These  were 
nearly  all  cases  presenting  evidence  of  cardiac  disease  in  addition 
to  the  suspected  aortic  change,  many  of  them  also  showing  albu- 
minuria.    (See  Table  IV.) 

Summary.  In  the  examination  of  large  bodies  of  men  more 
attention  should  be  directed  to  the  study  of  the  upper  anterior 
chest  than  is  usually  devoted  to  this  region,  especially,  but  by  no 
means  exclusively,  in  those  over  forty  years  of  age.  In  the  present 
study  of  5706  men  with  an  average  age  of  forty-five  to  fort\'-nine 
years,  signs  were  found  suggesting  changes  in  the  aorta  in  about 
0.85  per  cent.  The  literature  on  this  subject  is  surprisingly  scanty 
when  one  considers  the  importance  of  the  condition.  The  state- 
ment has  been  made  by  Clifford  Allbutt-  that  "Chronic  disease 
of  the  ascending  aorta  without  aneurysm  is  far  more  common  in 
middle  life,  in  early  adult  life  and  even  in  youthful  life  than  we 
are  wont  to  realize,  and  is  for  the  most  part  insidious."  An  obser- 
vation which  the  present  study  would  appear  to  confirm. 

The  nature  of  our  study  was  of  such  a  character  that  it  is  im- 
possible to  arrive  at  any  very  definite  conclusions  as  regards  to 
etiology;     5  showed  a   positive  Wassermann   reaction   (including 

'  Diseases  of  the  Arteries,  including  Angina  Pectoris,  1915,  2,  190. 
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the  case  of  aneurism),  in  20  it  was  negative  and  in  the  remaining 
24  it  was  not  taken.  In  only  3  instances  was  sclerosis  of  the  periph- 
eral arteries  (radials)  noted  among  the  44  cases  in  which  a  positive 
Wassermann  test  was  not  present  or  not  made,  although  the  absence 
of  sclerosis  in  the  peripheral  vessels  does  not  exclude  the  possibility 
of  aortic  change.  In  an  effort  to  show  the  type  of  case  in  which 
this  condition  w^as  noted  we  have  prepared  the  following  table : 

TABLE   SHOWING   ASSOCIATED   DEFECTS  (CASES   WITH   POSITIVE 
WASSERMANN  TESTS   BEING   ELIMINATED.) 


Wassermann  test 

Wassermann  test 

negative. 

not  made. 

No. 

Per  cent. 

No.       1  Per  cent. 

No. 

Per  cent. 

Hypertension : 

Cardiorenal     .... 

7 

35.0 

2 

8.3 

9 

20.4 

Cardiac 

3 

15.0 

4 

16.6 

7 

15.9 

Renal 

1 

5.0 

6 

25.0 

7 

15.9 

Alone   

1 

5.0 

2 

8.3 

3 

6.8 

Slight — urine  not  exam- 

ined         

0        1        0 

2 

8.3 

2 

4.5 

Cardiac 

0        1        0 

5 

20.8 

5 

11.3 

Questionable  .... 

3             15.0 

1 

4.1 

4 

9.0 

None — urine  not  examined 

5            25.0 

2 

8.3 

7 

15.9 

Total 

20           100.0 

24             99 . 7 

44 

99.7 

It  will  be  noted  that  the  large  proportion  of  cases  were  associated 
with  some  degree  of  hypertension,  in  60  per  cent  of  those  with 
negative  Wassermann  test  and  in  64.5  per  cent  of  those  in  which 
no  Wassermann  test  was  made.  This  corresponds  with  the  obser- 
vations of  Smith  and  Kilgore,''  who  found  frequent  dilatation  of 
the  arch  in  their  roentgen-ray  study  in  individuals  under  the  age 
of  fifty  years  in  non-syphilitic  conditions,  especially  in  chronic 
nephritis  with  hypertension. 

In  conclusion,  we  would  state  that  in  the  examination  of  a  large 
inunber  of  men,  non-syphilitic  cases  arc  encountered  with  relative 
frc^cjuency  in  which  the  ])liysical  signs  strongly  suggest  the  presence 
of  aortic  changes,  which  may  or  may  not  be  appreciable  by  roentgen- 
ray  examination. 


'  .'V.M.  .louH.  Med.  Sc,  April,  1915. 
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THE  HEART  MUSCLE  CHANGES  IN  PNEUMONIA,  WITH 
REMARKS  ON  DIGITALIS  THERAPY.* 

By  Willard  J.  Stone,  M.D., 

PASADENA,    CALIFORNIA. 

The  recent  article  by  Brooks  and  Carroll^  upon  the  management 
of  the  heart  in  pneumonia,  with  reference  to  digitalis  therapy,  has 
stimulated  an  analysis  of  personal  records  of  patients  under  the  care 
of  officers  in  the  Medical  Service  of  the  U.  S.  Army  Base  Hospital, 
Fort  Riley,  Kansas  (Camp  Funston),  from  October  18,  1917,  to 
December  31,  1918.  Brooks  and  Carroll  based  their  deductions 
upon  an  analysis  of  5000  protocols  of  patients  who  died  from 
pneumonia  in  the  A.  E.  F.  (Dijon).  Their  study  consisted  largely 
of  instances  of  influenza  pneumonia.  The  present  series  will  deal 
with  1205  lobar  and  bronchopneumonia  patients,  including  259 
autopsies.  A  series  of  2657  patients  with  influenza  pneumonia- 
treated  during  the  interval  September  15  to  November  1,  1918,  has 
been  excluded  from  the  statistics  since  but  a  relatively  small  number 
of  autopsies  were  performed  and  since,  because  of  the  large  number 
treated  in  a  short  period  it  was  impossible  to  draw  deductions  as  to 
the  efficiency  of  the  digitalis  treatment  employed. 

The  Cause  of  Death.  Such  a  large  proportion  of  pneinnonia 
deaths  have  appeared  to  have  resulted  from  circulatory  failure  that 
interest,  from  the  standpoint  of  treatment,  has  largely  centered  upon 
the  condition  of  the  heart.  Those  of  large  experience  in  the  pathol- 
ogy of  the  disease  have  realized  that  in  many  cases  acute  parenchy- 
matous degenerative  changes  were  commonly  found  to  be  present 
in  many  organs  aside  from  the  heart  muscle.  It  has  by  no  means 
been  decided  that  the  degenerative  changes,  in  the  degree  commonly 
found,  have  been  responsible  for  the  usual  death  in  this  disease, 
although  it  may  be  granted  that  the  function  of  the  various  organs, 
such  as  the  liver,  kidne.^•  and  spleen,  may  have  been  more  or  less 
seriously  disturbed.  When  the  marked  recuperative  powers  of  the 
liver  and  kidneys  are  recalled  in  poisoning  from  chloroform,  arsenic 
and  other  toxic  agents,  as  well  as  the  ability  of  the  heart  muscle 
to  restore  its  normal  function  after  prolonged  serious  illness,  such 
as  typhoid  and  diphtheria,  in  which  degenerative  changes  must 
have  occurred,  the  question  may  be  raised  whether  in  an  acute 
pneumonia  without  sepsis  death  has  resulted  from  the  disturbed 
function  of  these  organs  brought  about,  yer  se,  by  the  degeneration 

*  Read  before  the  American  Climatological  and  Clinical  Association,  Lenox,  Mass., 
June  4,  1921.    Published  by  authority  SurKcori-Oeneral  U.  S.  Army. 

'  Am.  Jour.  Med.  Sc,  Deeemlx-r,  1920,  160,  815. 

*  Swift,  George  W.,  and  Stone,  Willard  J.:  Jour.  Am.  Med.  A.ssn.,  February,  1919, 
72,  487. 
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found  to  be  present.  That  these  processes  have  operated  to  disturb 
function  may  be  conceded.  But  that  they  have  exerted  the  essential 
influence  leading  to  death  may  be  questioned  in  many  instances. 
It  may  be  believed  that  the  matter  will  resolve  itself  into  a  question 
of  extent  and  degree  rather  than  kind. 

Those  who  ha^'e  witnessed  any  large  series  of  pneumonia  autopsies 
must  have  been  impressed  with  the  extensi\'eness  of  the  septic 
changes  such  as  empyema,  pericarditis,  substernal  pus  pockets, 
lung  abscess,  subdiaphragmatic  abscess  and  peritonitis  present,  in 
one  form  or  another,  in  a  considerable  proportion  of  the  cases.  For 
example,  in  Table  I  it  will  be  noted  that  in  1205  cases  sepsis  in  one 
form  or  another  was  present  clinically,  or  at  autopsy,  in  283,  or  23.5 
per  cent.  Report  has  previously  been  made^  of  the  occurrence  of 
acute  and  subacute  purulent  pericarditis  which  was  present  in 
58,  or  19.3  per  cent,  of  300  pneumonia  autopsies  of  all  types,  includ- 
ing influenza  pneumonia.  Of  itself  sepsis  has  appeared  to  be  the 
most  important  cause  of  death  in  the  subacute  or  chronic  forms  of 
the  disease,  that  is,  in  those  who  have  died  after  the  fourteenth  day 
of  illness. 


table  I. 

Total  cases. 

Sepsis. 

Per  cent. 

.       .      .        279 

66 

23.6 

.       .      .        592 

134 

22.6 

.       .      .        334 

83 

24.8 

Oct.  18,  1917,  to  Jan.  15,  1918 
Jan.  16,  1918,  to  May  18,  1918 
June  1,  1918,  to  Dec.  31,  1918 

Total 1205  283  23.5 

In  our  experience  the  septic  infection  appeared  to  have  spread,  in 
most  instances,  by  way  of  the  lymphatics  rather  than  by  the  blood 
stream.  In  a  large  proportion  the  blood  cultures  were  sterile  and 
we  were  impressed  by  the  comparative  rarity  of  such  complications 
as  endocarditis,  septic  infarction  of  the  kidneys  or  the  spleen  and 
meningitis  and  phle})itis,  which  may  have  been  regarded  as  evidences 
of  blood-stream  transportation. 

In  the  consideration  of  those  causes  other  than  sepsis  responsible 
for  death  in  many  acute  forms  of  the  disease,  failure  of  the  cardiac 
muscle  to  meet  the  demands  made  upon  it  has  ap})eared  as  a  promi- 
nent factor.  In  few  other  acute  diseases  have  adverse  conditions 
conspired  to  defeat  the  purpose  of  function  on  the  part  of  the  heart 
as  in  pneumonia.  The  mechanical  features  of  obstruction  to  the 
pnlinonary  circuit  offered  by  the  consolidation  with  its  conseciuent 
rigiit  heart  strain,  the  anoxemia,  toxemia  and  bI(H)(l  concentration, 
have  all  directly  or  indirectly  operated  to  disturb  function. 

The  Heart  Muscle  Changes.  The  ])rotocols  of  259  autoi)sies 
upon  pneinnoiiia  i)aticnts  in  whicli  the  condition  of  the  heart  muscle 
was    des(TilH'd    have    liceii    analyzed.     The   lu^art-nuiscle   changes 

'  .Stone.  Willanl  J.:     Jour.  Am.  Med.  A.-^sn.,  July  26,  1919,  254,  73. 
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have  been  shown  in  Table  II.  It  should  be  stated  that  particular 
interest  as  to  the  condition  of  the  heart  muscle  on  the  part  of  the 
pathologists  (Dr.  Henry  W.  Cattell,  Dr.  F.  K.  Bartlett,  Dr.  S.  T. 
Nicholson,  Jr.,  and  Dr.  Arthur  A.  Smith,  former  officers  in  the 
INIedical  Corps,  U.  S.  Army)  was  solicited  because  of  the  fact  that 
large  doses  of  a  standardized  tincture  of  digitalis  were  routinely 
used  in  the  treatment  of  the  disease. 

TABLE   n. 

Lobar  Broncho-      Sepsis  following 

pneumonia         pneumonia^         pneumonia 
(89  autopsies) ,  (112  autopsies),  (58  autopsies), 
Gross  changes.  per  cent.  per  cent.  per  cent. 

Heart  muscle  normal 57 . 3  66 . 1  37.9 

Heart  muscle  degeneration       ....  42 . 4  33 . 9  62 . 1 

Right  ventricle  dilatation 39.4  36.6  20.8 

Left  ventricle  dilatation 12.4  10.0  12.1 

It  will  be  noted  that  in  89  lobar  pneumonia  autopsies  dilatation 
of  the  right  ventricle  was  found  in  39.4  per  cent,  while  in  112  broncho- 
pneumonia autopsies,  which  included  interstitial  and  confluent 
lobular  types,  dilatation  of  the  right  ventricle  was  found  to  be 
present  in  36.6  per  cent.  The  left  ventricle  was  found  to  be  dilated 
in  12.4  per  cent  of  the  lobar  pneumonia  and  in  10  per  cent  of  the 
bronchopneumonia  autopsies.  In  58  autopsies  upon  patients  who 
died  as  a  result  of  sepsis  folloAving  pneumonia  the  right  ventricle 
was  found  to  be  dilated  in  20.8  per  cent.  A  majority  of  these 
patients  had  recovered  from  their  acute  pneumonia. 

These  figures  are  higher  than  those  reported  by  Berr\-^  in  his 
analysis  of  400  pneumonia  autopsies  performed  at  the  Boston  City 
Hospital.  He  found  that  cardiac  dilatation  was  reported  by  the 
pathologists  but  6  times  in  the  400  cases.  It  would  be  interesting 
to  know  what  criteria  served  to  establish  the  diagnosis  of  dilatation, 
or  the  ab.sence  of  it,  on  the  part  of  the  various  pathologists  who 
performed  the  autopsies  over  the  period  of  years  mentioned  in  the 
report,  for  it  is  difficult  to  believe  that  dilatation  only  occurred  in 
less  than  1  per  cent  of  the  cases. 

In  the  present  series  the  gross  appearance  of  the  heart  muscle  was 
described  as  normal  in  57.3  per  cent  of  the  89  lobar  pneumonia 
autopsies  while  degenerative  changes  were  l)elieved  to  be  present  in 
42.7  per  cent.  In  the  112  autopsies  upon  bronchopneumonia 
patients  (including  the  interstitial  and  confluent  lobular  types) 
the  gross  appearance  of  the  heart  muscle  was  described  as  normal 
in  66.1  per  cent,  while  degenerative  changes  were  noted  in  33.9 
per  cent.  Brooks  and  Carroll  in  the  Dijon  study  have  reported  that 
an  inflammation  or  degeneration  of  the  heart  muscle  was  present 

*  Under  the  term  bronchopneumonia  have  been  included  confluent  lobular  and 
interstitial  types. 

'  Medical  Clinics  of  North  America,  September,  1920,  4,  571. 
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in  748  of  1651  protocols,  or  45.3  per  cent.  As  would  be  expected 
in  the  58  autopsies  upon  patients  who  died  with  sepsis  following 
pneumonia  (such  as  empyema,  purulent  pericarditis,  multiple  lung 
abscesses,  substernal  pus  pockets,  subdiaphragmatic  abscess,  peri- 
tonitis or  meningitis)  evidences  of  heart-muscle  degeneration  were 
present  in  a  larger  number,  62.1  per  cent. 

The  Microscopical  Findings.  The  sections  of  heart  muscle  from 
34  autopsies  upon  lobar  pneumonia  patients  and  from  37  autopsies 
upon  bronchopneumonia  patients  (including  the  confluent  lobular 
and  interstitial  types)  have  been  studied.  The  specimens  were 
prepared  under  the  direction  of  Dr.  O.  F.  Broman,  formerly  chief 
of  the  laboratory  service  in  the  hospital.  The  findings  have  been 
presented  in  Table  III. 

table   III. — MICROSCOPICAL   FINDINGS. 

Lobar  Broncho- 
pneumonia pneumonia^ 
(34  autopsies),  (37  autopsies), 
per  cent.  per  cent. 

Heart  muscle  normal 20 . 6  40 . 5 

Parenchymatous  degeneration 52 . 9  37 . 8 

Fatty  degeneration 11.7  8.1 

Leukocytic  and  round-cell  infiltration 8.9  10.8 

Hyaline  degeneration 2.9 

Interstitial  myocarditis 2.9  2.7 

Parenchymatous  degeneration  (cloudy  swelling)  was  present  in 
52.9  per  cent  of  the  sections  in  lobar  pneumonia  and  in  37.8  per 
cent  of  the  sections  in  bronchopneumonia.  As  will  be  noted  in  the 
table  other  degenerative  changes  were  more  marked  in  the  lobar 
pneumonia  than  in  the  bronchopneumonia  sections.  Fragmenta- 
tion of  themuscle  fibers  was  not  described  as  a  condition  necessarily 
of  pathological  importance,  even  though  extensive  in  some  of  the 
sections,  because  of  its  occurrence  in  many  apparently  normal 
specimens. 

Digitalis  Therapy  in  Pneumonia.  Begiiming  January  15,  1918, 
all  patients  with  pnemnonia  received  during  the  first  twenty-four 
to  thirty-six  hours  after  admission  to  the  hospital  their  total  dosage, 
according  to  estimated  body  weight,  of  a  special  tincture  of  digitalis 
])repared  in  the  hosi)ital  by  Sergeant  Moody,  in  charge  of  the  phar- 
macy. Tiie  tincture  was  staiuhirdized  by  tlie  cat  method  of 
Hatcher^  through  the  kindness  of  Dr.  Cary  Fggleston,  of  Cornell 
Medical  School.  The  tincture  was  ijrepared  from  Allen's  F.nglisii 
leaves  as  follows:  Tlie  entire  contents  of  the  one-pound  cans 
were  finely  ground  and  ])ercolat<Ml  with  75  ])(t  cent  alcohol.  Since 
the  cans  were  hermetically  s(>aled  and  moisture  and  molds  have  been 
known  to  cause  deterioration  in  the  lea\'es  after  the  cans  were  ojiened 

"   IiK'ludinp  ronfhiciit  loliular  and  ititorstitiai  types. 
■   Am.  Jour.  Pharni..  lUlO.  82,  ;?tiO. 
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the  tincture  was  made  up  in  large  cinantity,  nsiiifi;  the  entire  contents 
of  the  cans  and  avoiding  cans  opened  for  previous  batches  which 
may  have  contained  small  quantities  of  left-over  leaves.  Many 
batches  of  tincture  so  prepared  preserved  their  potency  for  a  year 
when  kept  under  conditions  of  ordinary  care.  The  tinctures  stan- 
dardized uniformly  well.  So  far  as  can  be  recalled  all  batches 
closely  approximated  in  dosage  0.15  of  one  cat  unit  (0.15  cc)  per 
pound  of  the  patient's  body  weight  with  three  exceptions,  two  of 
which  were  weaker,  standardizing  to  a  dosage  of  0.17  cc  and  the 
other  to  0.10  cc  per  pound  of  the  patient's  body  weight.  P^mi)hasis 
has  been  placed  upon  the  point  of  careful  percolation  in  the  prepara- 
tion of  the  tincture  together  with  the  caution  to  use  the  entire  con- 
tents of  the  sealed  cans,  since  it  has  been  believed  to  be  the  common 
practice  of  pharmacists  to  make  up  their  tinctures  of  digitalis  in 
small  batches.  Since  a  one-pound  can  of  leaves  will  make  ten 
pounds  of  tincture  the  can  of  leaves  may  not  be  sealed  after  opening 
and  may  be  reopened  four  or  five  times  in  the  course  of  as  many 
weeks  or  months,  each  time  with  the  admission  of  moisture  and 
molds.  Failure  to  observe  these  points  has  been  responsible,  it  is 
believed,  for  many  low  standard  tinctures  as  obtained  in  the  market. 

Because  of  closer  medical  observation  in  military  organizations, 
patients  with  pneumonia  were  admitted  to  the  hospital  with  much 
less  delay  than  would  have  occurred  under  similar  conditions  in 
civil  life.  There  were  comparatively  few  instances  of  delay  in 
admission  during  the  initial  stage  of  the  disease,  and  these  were  due 
to  the  desire  on  the  part  of  the  soldiers  to  minimize  or  conceal 
sickness  in  order  to  keep  up  with  the  training.  The  dosage  was 
administered  as  follows: 

If  the  tincture  in  use  standardized  to  0.15  cc  per  pound  of  weight 
and  the  patient  weighed  about  160  pounds  he  received  a  total  dosage 
of  24  cc.  This  was  usually  given  in  4  cc  doses  every  four  hours  for 
six  doses.  Administration  was  then  stopped.  This  plan  was  not 
followed  if  the  patient  had  received  digitalis  medication  in  any 
form  during  a  period  of  ten  days  preceding.  As  a  rule  there  was  no 
marked  slowing  of  pulse-rate  after  such  doses  had  been  given. 
This  was  in  accord  with  the  observation  of  Cohn*  that  slowing  of 
the  pulse-rate  was  not  a  primary  efFect  of  digitalis  in  therapeutic 
doses  in  hearts  with  normal  sinus  rhythm.  There  were  but  few 
instances  of  nausea,  which  occurred  as  a  toxic  effect  when  enough 
had  been  given  in  susceptible  individuals  to  physiologically  affect 
the  medullary  center.  Partial  heart-block  of  transitory  duration 
occurred  but  once  and  coupled  beats  or  frequent  premature  contrac- 
tions as  evidence  of  toxic  effect  were  not  common.  If  present  these 
sjTnptoms  usually  promptly  subsided  when  atropin  in  1-100  to 
1-75  grain  doses  were  given.     A  transient  rise  of  blood-pressure 

8  Jour.  Am.  Med.  Assn.,  October  30,  1915,  65,  1527. 
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sometimes  occurred.  In  one  instance  the  systolic  blood-pressure 
reached  190  mm.  There  was,  as  a  rule,  less  change  in  the  diastolic 
pressure.  Diuresis  was  the  most  constant  evidence  of  absorption 
and  effect.  Since  fluids  were  forced  as  part  of  the  treatment  during 
the  fever  to  prevent  dehydration  and  blood  concentration,  the 
diuretic  effect  of  digitalis  in  the  absence  of  edema  was,  however, 
difficult  to  determine  in  many  patients. 

If  further  dosage  were  believed  necessary,  after  four  or  five  days, 
because  of  the  clinical  evidence  of  a  dilated  heart,  the  earlier  amounts 
were  supplemented  by  intravenous  injection  of  digipuratum  when 
obtainable,  by  digitalone  or  by  the  oral  use  of  Nativelles's  crystal- 
lized digitaline.  O  the  latter  preparation  the  dose  required  for 
full  effect  was  1  granule  per  10  pounds  of  the  patient's  weight, 
providing  no  other  form  of  digitalis  had  been  given  during  the 
preceding  ten  days.  If  used  to  supplement  the  dosage  of  the 
tincture,  as  outlined  above,  not  over  one-half  the  estimated  number 
of  granules  were  given.  Those  interested  in  the  use  of  standardized 
preparations  for  digitalis  administration  should  consult  the  articles 
of  Eggleston.^ 

TABLE  IV. — pneumonia  MORTALITY. 
Period.  Cases.     Deaths.   Per  cent.  Remarks. 

Oct.  18,  1917,  to  Jan.  15,  1918      .      ...  ...  ....  Incidence  of  sepsis    = 

23.6  per  cent. 

With  sepsis 66  61         92.4         Digitalis  not  routinely 

used. 

Without  sepsis 213  55         25.8 

279         116         41.5 
Jan.  16,  1918,  to  May  18,  1918     . 

With  sepsis 134  69         51.5         Incidence  of  sepsis    = 

22.6  per  cent. 
Without  sepsis 458  54         11.8         Digitalis  used. 

592  123         20.7 

June  1,  1918,  to  Dec.  31,  1918      . 

With  sepsis 83  31         37.3         Incidence  of  sepsis    = 

24.8  per  cent. 
Without  sepsis 251  22  8.7         Digitalis  used. 

334  53  15.8 

The  Results  of  Digitalis  Therapy.  Digitalis  therapy  in  })!ieu- 
monia  was  carried  out  in  this  manner  because  it  was  l)elieved  that 
circulatory  failure  had  occurred  in  about  one-fourth  of  the  deaths, 
in  which  sepsis  had  not  appeared  to  be  a  factor,  for  the  period 
immediately  preceding  October  18,  1917,  to  January  15,  1918.^" 

»  Arch.  Int.  Mrd.,  July,  l'.»l.">,  1,  IG.  Jour.  .\ni.  Med.  Assn.,  March  13,  1920,  74, 
733. 

'»  Phillips,  liruce  G.,  Bliss,  Walter  P.,  and  Stone,  Willard  J.:  Arch.  Int.  Med., 
October,  1918,  22,  409. 
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It  will  be  noted  in  Table  1\  that  during  this  period  when  dij^itahs 
was  not  routinely  used,  55  deaths,  without  evidence  of  sepsis, 
occurred  among  213  pneumonia  patients;  that  is,  25.8  per  cent  of 
the  deaths  were  believed  to  have  been  associated  with  cardiac  failure. 
This  belief  was  found  upon  a  clinical  review  of  many  of  the  histories 
and  upon  the  autopsy  findings.  Cohn^^  had  previously  expressed 
the  opinion  that  digitalis  acted  the  same  in  pneumonia  as  in  non- 
febrile  conditions.  It  should  be  mentioned  that  Type  I  antiserum 
was  used  intravenously  in  all  pneumonia  infections  due  to  Type  I 
pneumococcus,  and  that  through  the  kindness  of  Dr.  Preston  Kyes, 
of  the  University  of  Chicago,  we  were  supplied  with  his  antipneu- 
mococcus  chicken  serum,  which  was  used  in  the  treatment  of  many 
patients  with  pneumococcus  infections  of  other  types. 

With  due  regard  for  the  pitfalls  of  statistical  comparisons  an 
attempt  has  been  made  to  analyze  the  figures  shown  in  the  preceding 
table.  It  will  be  observed  that  during  the  period  when  digitalis  was 
first  used  (January  16  to  May  18)  there  was  a  decrease  in  the 
number  of  deaths  believed  to  have  been  associated  with  cardiac 
failure  to  11.8  per  cent  and  for  the  second  period  (June  1  to  December 
31)  to  8.7  per  cent.  The  point  may  be  raised  that  each  of  these 
intervals  may  have  covered  different  phases  of  virulence  of  or 
susceptibility  to  the  organisms  responsible  for  the  disease.  Other 
unknown  factors  may  have  influenced  the  results,  but  it  may  be 
mentioned  that  a  remarkable  constancy  of  infective  types  was 
present  from  month  to  month  during  these  periods.  For  example, 
it  was  shown^^  that  among  a  series  of  310  empyema  operations 
(subsequent  to  pneumonia)  during  these  periods  streptococcus 
(largely  hemolyticus)  and  pneumococcus  infections  were  responsible 
for  the  condition  as  follows: 

TABLE  V. — INFECTIVE   ORGANISMS  ISOLATED   IN  EMPYEMA. 

Number  of   Streptococcus,  Pneumococcus, 
Period.  cases.  per  cent.  per  cent. 

Oct.  20,  1917,  to  Jan.  21,  1918    ....     71  73.2  26.7 

Jan.  12,  1918,  to  Aug.  10,  1918  .      ...     95  73.6  26.3 

Oct.  18,  1918,  to  Feb.  14,  1919  .      ...     85  70.4  29.4 

It  will  also  be  observed  in  Table  IV  that  the  incidence  of  sepsis, 
as  the  largest  single  factor  responsible  for  death  also  showed  remark- 
able constancy  during  the  one  period  when  digitalis  was  not  routinely 
used  and  for  the  two  subsequent  periods  when  the  drug  was  used. 
In  the  first  the  incidence  of  sepsis  was  23.6  per  cent,  in  the  second 
22.6  per  cent  and  in  the  third  24.8  per  cent.  It  may  therefore  be 
believed  that  there  was  no  marked  variation  in  the  virulence  of  the 
infection  causing  the  disease  during  those  compared  periods. 

"  Loc.  cit. 

■  ^  Stone,  WiUard  J.:     Am.  Jour.  Med.  Sc,  July,  1919,  158,  1. 


666      stone:  the  heart  muscle  changes  in  pneibioNia 

The  reduction  in  mortality  of  patients  with  sepsis  during  the  last 
two  periods  (Table  IV)  was  believed  to  have  resulted  from  improve- 
ment, with  increasing  experience,  in  the  method  of  treatment. 
This  refers  particularly  to  empyema.  In  the  first  period  early 
operation  was  performed  as  soon  as  pus  was  found  in  the  pleural 
cavity.  This  resulted  in  a  high  mortality  because  of  collapse  of  the 
lung  incident  to  an  open  pneumothorax  which  was  many  times 
associated  with  an  active  pneumonic  process  in  the  opposite  lung. 
During  the  last  two  periods  early  aspiration  was  repeatedly  per- 
formed followed  by  late  operation  after  the  activity  of  the  pneumonic 
process  had  subsided  and  after,  it  was  believed,  relative  immobiliza- 
tion of  the  mediastinum  had  occurred.  Such  procedure  diminished 
the  danger  of  an  open  pneumothorax  when  made  of  sufficient  size 
to  secure  adequate  drainage. 

In  connection  with  digitalis  therapy  in  pneumonia  it  was  believed 
rational,  if  used  at  all,  to  secure  effect  early  before  the  heart  had 
become  incompetent  through  dilatation  or  muscle  degenerative 
changes  with  consequent  exhaustion  of  its  reserve  tonicity.  The 
tincture  was  found  by  Haskell,  McCants  and  Gardner^^  to  have  been 
better  absorbed  from  the  gastro-intestinal  tract  than  the  infusion. 
Cohn^"*  has  shown  that  in  dogs  and  cats  with  doses  of  therapeutic 
range  equal  to  30  per  cent  of  the  calculated  lethal  dose,  digitalis 
increased  the  contractile 'function  of  the  cardiac  muscle,  and  by  so 
doing  increased  the  volume  output.  In  pneumonia  any  treatment 
which  would  beneficially  affect  the  volume  output  of  the  heart 
would  be  highly  desirable,  since  Hoover^^  has  shown  that  oxygen 
unsaturation  existed  to  greater  or  less  degree  in  every  pneumonic 
consolidation,  a  condition  augmented  by  shallow  breathing,  dia- 
phragm immobility  and  asynchronism,  all  of  which  would  tend  to 
interfere  with  an  adequate  blood  supply  to  the  cardiac  and  respi- 
ratory centers  in  the  medulla. 

Pardee^"  has  show  n  that  the  body  disposed  of  digitalis  at  an  aver- 
age rate  of  about  1.3  cc  of  the  tincture  per  day.  In  many  digitalized 
pneumonia  patients  of  this  series  when  it  was  believed  four  or  five 
days  later,  upon  clinical  evidence,  that  more  of  the  drug  was  indica- 
ted, 20  to  25  per  cent  of  the  earlier  estimated  dosage  was  additionally 
given  with  the  point  in  mind  that  elimination  had  disposed  of  such 
an  estimated  proportion  of  the  total  amount.  If  digitalis  should 
be  used  in  pneumonia  it  would  seem  futile  to  give  it  routinely  in 
doses  of  five  minims  of  the  tincture  by  mouth  three  or  four  times 
daily,  as  lias  been  advocated  by  various  autliors.  A  carefully  nuule 
tincture  from  potent  leaves  may  be  estimated,  without  standardiza- 
tion, as  having  an  average  activity  of  100  mg.  to  the  cat  unit.    Since 

"  Arch.  Int.  Mod.,  1910,  18,  235. 

'<  Tr.  Am.  Soc.  Clin.  InvestiR.,  Jour.  Am.  Med.  Assn.,  1920,  74,  1597. 

"■  .Jour.  Am.  Med.  Ansn.,  Scptrnilx-r  14,  1918,  71,  880. 

'«  New  York  Med.  Jour.,  December  27,  1919,  No.  26,  110. 
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the  total  amount  required  for  effect  may  be  taken  to  equal  0.15  of 
one  cat  unit  (0.15  cc)  per  pound  of  body  weight  a  total  dosage  of 
24  cc  would  be  required  for  an  adult  of  IGO  pounds.  If  it  is  assumed 
that  five  minims  equal  0.3  cc  it  will  be  readily  seen  that  80  doses 
would  be  required.  Eighty  doses  of  five  minims  four  times  daily 
would  require  twenty  days  for  completion,  a  condition  approximat- 
ing absurdit}'  if  definite  prompt  digitalis  effect  were  desired.  On 
the  other  hand,  after  digitalization  by  full  dosage  has  been  secured, 
perpetuation  of  the  effect,  after  a  week  or  ten  days,  may  be  secured 
by  the  administration  of  smaller  doses  equaling  the  amount  Pardee^^ 
has  shown  the  body  eliminates  daily,  that  is,  1.3  cc  (approximately 
20  minims).  It  has  been  difficult  to  understand  how  clinicians 
have  been  able  to  assure  themselves  of  definite  digitalis  effect  from 
such  small  doses  as  those  mentioned  abo^'e,  except  when  used  to 
supplement  full  dosage  given  earlier.  Eggleston^^  has  mentioned 
certain  safeguards  in  administration  by  this  method  to  which  I  wish 
to  subscribe.  They  were  briefly  as  follows:  Caution  should  be 
used  in  administering  large  doses  if  the  patient  had  received  digitalis 
in  any  form  during  the  preceding  ten  days;  nausea  or  vomiting, 
except  when  due  to  splanchnic  congestion,  present  before  treatment 
was  begun,  should  stop  the  dosage,  as  should  also  a  decrease  in  the 
heart-rate  to  60  or  below  per  minute.  The  drug  should  be  stopped 
if  frequent  premature  contractions,  definite  heart-block  or  coupled 
beats  occur. 

The  writer  has  been  under  obligation  to  Dr.  Ezra,  Bridge  for 
painstaking  assistance  and  verification  of  the  autopsy  records  used 
in  the  compilation  of  the  statistics. 

Summary.  1.  An  analysis  of  the  data  secured  by  the  study  of 
1205  patients  with  lobar  and  bronchopneumonia  has  been  attempted 
with  reference  to  the  digitalis  therapy. 

2.  Two  hundred  and  seventy-nine  patients  with  pneumonia  did 
not  receive  routine  digitalis  therapy  while  926  patients  received  full 
dosage  of  a  potent  tincture  standardized  by  the  cat  method  of 
Hatcher. 

3.  The  gross  heart-muscle  changes  as  shown  in  259  pneumonia 
autopsies  have  been  described  together  with  the  microscopical 
study  of  71  heart-muscle  sections. 

4.  The  influence  of  these  changes  upon  the  probable  cause  of 
death  has  been  discussed  together  with  the  benefit  believed  to  have 
been  secured  in  treatment  by  the  use  of  digitalis. 

Conclusions.  Sepsis  in  pneumonia  was  the  mo>t  serious  complica- 
tion and  the  most  frequent  cause  of  death  in  the  subacute  or  chronic 
forms  of  the  disease;  that  is,  among  those  who  died  as  late  as  the 
fourteenth  day  of  illness  or  subsequently.  Among  283  patients  in 
whom  sepsis  occurred  there  were  161  deaths,  a  mortality  rate  of 

*'  Loc.  cit.  '*  Loc.  cit. 
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56.8  per  cent,  while  among  922  pneumonia  patients  without  sepsis 
there  were  131  deaths,  a  mortahty  rate  of  14.2  per  cent. 

2.  Among  the  causes  other  than  sepsis  responsible  for  death  in 
many  acute  forms  of  the  disease,  cardiac-muscle  failure  appeared 
to  have  been  a  prominent  factor. 

3.  Right  ventricle  dilatation  was  found  to  have  occurred  in  39.4 
per  cent  of  89  lobar  pneumonia  autopsies  and  in  36.6  per  cent  of  112 
bronchopneumonia  autopsies. 

4.  Parenchymatous,  fatty  and  hyaline  degeneration  or  evidences 
of  inflammatory  reaction  in  the  heart  muscle  were  found  in  79.3 
per  cent  of  the  sections  from  34  lobar  pneumonia  autopsies  and  in 
59.4  per  cent  of  the  sections  from  37  bronchopneumonia  autopsies. 
The  extent  of  these  changes  when  considered  with  the  right  ventricle 
dilatation  was  believed  in  many  instances  to  have  been  responsible 
for  the  circulatory  failure  which  had  occurred.  In  other  instances 
the  extent  of  the  degenerative  changes  was  less  marked;  in  the 
absence  of  dilatation  of  the  ventricles  it  appeared  doubtful  whether 
these  changes,  in  the  degree  found,  could  have  so  disturbed  function 
as  to  produce  death. 

5.  The  mechanical  obstruction  to  the  pulmonary  circulation  in 
extensive  or  massive  consolidation  was  apparently  a  factor  of  great 
importance  in  producing  right  ventricle  dilatation. 

6.  Among  213  patients  w^ithout  sepsis  in  pneumonia  who  were 
not  treated  by  the  early  routine  administration  of  a  standardized 
tincture  of. digitalis  the  percentage  of  deaths  believed  to  have  been 
associated  with  cardiac  failure  was  25.8. 

7.  Among  709  patients  without  sepsis  in  pneumonia  who  were 
treated  by  the  early  routine  administration  of  a  standardized 
tincture  of  digitalis  the  percentage  of  deaths  believed  to  have  been 
associated  with  cardiac  failure  was  10.7. 

8.  The  susceptibility  of  certain  indi\iduals  to  digitalis  action  in 
small  dosage  should  be  borne  in  mind,  particularly  those  who  mani- 
fest myocardial  sclerotic  changes.  It  should  be  given  in  large 
doses  to  elderly  pneumonia  patients  with  caution. 


IMMEDIATE  RECOVERY  FROM  EARLY  DIABETES  INSIPIDUS 
AFTER  LUMBAR  PUNCTURE.     REPORT  OF  A  CASE. 

By  John  Tucker,  M.D. 

CLEVELAND    CLINIC,    CLEVELAND,    OHIO. 

VioiiY  few  instances  of  complete  recovery  from  diabetes  insijiidus 
after  lumbar  ])uncture  have  been  recorded  in  medical  liteniture. 
We  are  accustomed  to  regard  the  polyuria  and  ]K)ly(li])sia  which 
SO  frequently  accompany  disturbances  of  the  pituitary  gland  as 
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symptoms  of  gradual,  insidious  onset  associated  with  skeletal, 
metabolic  and  sexual  changes.  A  dysfunction  of  this  gland  structure 
resulting  in  such  fundamental  anatomical  and  physiological  per- 
versions would  of  necessity  be  of  long  standing,  and  there  is  no 
doubt  that  most  lesions  of  the  pituitary  gland  are  traumatic  or 
neoplastic  in  origin;  are  more  or  less  destructive  in  nature;  and 
are  accompanied  by  years  of  functional  disturbance.  On  the 
other  hand,  suppression  or  alteration  of  pituitary  function  might 
result  from  the  presence  of  an  acute  inflammatory  process  with 
plastic  exudate  or  from  a  transient  edema  of  the  pituitary  gland. 
Such  a  transient  condition  might  accoimt  for  the  gradual  or  rapid 
cure  of  diabetes  insipidus  which  occasionally  follows  the  lower- 
ing of  intracranial  pressure  by  spinal  puncture.  Such  pathological 
conditions  of  the  pituitary  gland  may  include  all  grades  of  glandular 
disturbance  from  an  acute  hemorrhagic  infection  w^ith  rapid  death 
to  a  simple  and  transient  edema.  The  former  condition  can  be 
diagnosed  correctly  only  at  autopsy  and  the  latter  by  its  tran- 
sient character  and  the  early  results  of  therapy. 

The  majority  of  investigators  agree  that  a  secretion  from  the 
pars  intermedins  and  pars  posterior  of  the  pituitary  gland  in  some 
manner  or  other  exerts  a  restricting  influence  upon  the  volume 
output  of  urine.  Should  we  accept  the  theory  of  Dr.  Harvey 
Gushing  and  his  associates  that  the  pituitary  secretion  reaches 
the  third  cerebral  ventricle  by  way  of  the  infundibulum  cerebri, 
then  we  can  conceive  that  an  obstruction  to  the  flow  would  be 
produced  by  a  local  edema  or  by  a  plastic  exudate  and  that  a 
like  obstruction  would  result  from  increased  intracranial  pressure 
due  to  any  cause.  In  other  w^ords,  an  increased  turgescence  of 
the  infundibular  stalk  or  the  back  pressure  from  either  a  mild  or 
severe  hydrocephalus  could  act  as  a  partial  or  complete  obturator 
to  the  secretory  flow  from  the  pituitary  gland.  Even  if  one  accepts 
this  hypothesis,  however,  why  a  transient  disturbance  of  pitui- 
tary function  with  diabetes  insipidus  does  not  commonly  occur  or 
is  not  more  frequently  recognized,  remains  a  mystery. 

Before  reporting  the  author's  case  it  is  of  interest  to  offer  a 
resume  of  three  cases  reported  in  the  literature,  in  each  of  which 
striking  results  folloAved  a  lowering  of  the  intraspinal  and  hence 
of  the  intracranial  pressure. 

1.  In  a  case  reported  on  June  22,  1916,  by  Dr.  Evarts  Graham/ 
diabetes  insipidus  had  existed  for  about  two  months  before  the 
patient  was  examined.  The  patient,  a  male,  aged  twenty-four 
years,  could  assign  no  cause  for  the  disturbance  except  a  blow  on 
the  chest  suffered  about  a  month  and  a  half  before  the  onset  of 
polyuria.  On  lumbar  puncture  the  fluid  was  found  to  be  under 
markedly  increased  pressure— shooting  out  in  a  steady  stream  for 

»  Jour.  Am.  Med.  Assn.,  1917,  69,  1499. 
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a  distance  of  from  eight  to  twelve  inclies.  Following  this  pro- 
cedure the  patient  was  bedridden  for  four  days  with  a  severe 
headache.  At  the  expiration  of  this  period  he  Avent  home  but 
returned  to  the  hospital  for  five  days,  during  which  period  the 
headache  gradually  disappeared.  The  polyuria  ceased  shortly 
after  the  intracranial  pressure  was  relieved.  The  patient's  prog- 
ress after  leaving  the  hospital  was  not  noted. 

2.  A  case  of  diabetes  insipidus  of  four  j^ears'  duration  was  re- 
ported by  Dr.  J.  B.  Herrick-  in  July,  1912.  The  patient,  a  male, 
aged  forty-three  years,  complained  of  marked  thirst  and  frequent 
urination.  During  spinal  puncture  the  fluid  escaped  very  slowly 
under  low  pressure,  and  less  than  5  cc  were  withdrawn.  This 
procedure  was  followed  by  great  prostration,  with  severe  head- 
ache and  pain  in  the  back  of  the  neck,  associated  with  anorexia, 
vomiting  and  general  malaise.  The  pain  was  so  intense  that 
morphine  was  given,  ^^^len  the  prostration  disappeared  and  fluid 
and  food  were  again  freely  taken  the  thirst  and  the  output  of 
of  urine  were  found  to  be  normal.  Likewise,  frequent  attacks 
of  petit  mal  which  existed  prior  to  linnbar  puncture  disappeared; 
however,  Dr.  Herrick  was  informed  by  the  family  physician  three 
months  later  that  these  symptoms  were  returning. 

3.  A  case  of  diabetes  insipidus  of  about  one  year's  duration, 
which  had  been  relieved  by  spinal  puncture,  was  reported  recently 
by  Dr.  P.  J.  Cammidge.^  The  patient,  a  male,  aged  forty-two 
years,  had  been  troubled  with  marked  thirst  and  polyuria  for 
fully  a  year  before  examination.  About  one  ounce  of  spinal  fluid, 
under  great  pressure,  was  removed  with  a  needle.  This  event 
was  followed  by  a  severe  headache  which  persisted  for  four  days. 
The  frequent  urination  rapidly  disappeared,  so  that  in  a  week 
or  two  the  nocturnal  urination  had  ceased.  There  was  no  re- 
currence of  symptoms  after  six  years. 

The  author's  case,  a  male,  aged  twenty-seven  years,  was  re- 
ferred by  Dr.  R.  G.  Pearce,  of  the  department  of  health  of  the  B.  F. 
Goodricli  Company,  Akron,  Ohio.  The  i)atient  came  in  for  exami- 
nation on  November  20,  1920,  complaining  of  the  frequent  voiding 
of  large  quantities  of  urine  associated  with  great  thirst.  Abdominal 
discomfort  resulting  from  a  full  bladder,  had  awakened  him  at 
4  o'clock  on  that  morning.  This  was  inunediately  relieved  after 
urination,  but  he  was  ()l)lige(l  to  empty  his  bladder  twice  more 
before  6  a.m.,  and  each  time  he  passed  a  large  amount  of  urine. 
Thereafter  he  voided  coi)iously  about  every  twenty  minutes,  even 
retiring  frequently  for  relief  during  the  physical  examination. 

Another  symptom  which  persisted  from  the  time  of  onset  was  a 
heavy  "dry"  feeling  lu'iiind  the  bridge  of  the  nose.  As  he  stated 
it,  "I  feel  as  if  troubk*  here  is  causing  my  thirst."     lie  also  noted 

-  Arch.  Int.  Med.,  1912,  10,  1-7. 
'  Practitioner,  1920.  105,  244  247. 
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marked  sweatinc:  of  the  body,  hands  and  feet,  so  that  a  wet  under- 
shirt and  soaked  stockinjis  and  shoes  made  him  feel  as  if  he  had 
fallen  into  a  pool  of  water.  Aside  from  these  complaints  the 
patient  felt  as  well  and  active  as  ever,  with  no  headache,  disturb- 
ance of  vision  or  real  pain  anywhere. 

Past  History.  The  patient  had  had  typhoid  fever  at  the  age 
of  ten  years.  In  January,  1918,  he  was  under  observation  for 
pulmonary  tuberculosis,  but  was  eventually  discharged  as  neg- 
ative. However,  for  the  sake  of  safety,  he  w'ent  West  for  a 
couple  of  years  and  lived  outdoors.  He  acquired  influenza  in 
February,  1920,  but  made  a  good  recovery.  Since  then  his  health 
had  been  excellent.  There  was  no  history  of  venereal  infection. 
He  had  been  married  four  years.  His  wife  and  one  child  were 
living  and  well. 

Family  History.  The  patient's  father  and  mother  were  living 
and  well.  He  had  four  brothers  and  sisters,  all  living  and  in 
normal  health.  There  had  been  no  history  of  tuberculosis,  in- 
sanity or  diabetes  in  the  family.  All  his  grandparents  lived  to 
be  over  seventy-five  years  of  age,  except  the  paternal  grandmother, 
who  died  at  the  age  of  fifty-seven  years,  cause  of  death  unknown. 

Physical  E.raminatum.  The  author's  examination  of  the 
patient  made  four  hours  after  the  onset  of  the  polyuria  may  be 
summarized  as  follows:  Temperature,  97°;  pulse,  70;  respirations, 
20;  patient  of  medium  size  and  build,  well-developed  and  well- 
nourished,  with  no  apparent  loss  in  w^eight;  mental  condition 
alert  with  no  undue  nervousness;  marked  sweating  of  hands, 
body,  legs,  and  feet,  but  none  on  the  face  or  the  neck;  the  shirt, 
stockings  and  shoes  were  soaking  wet. 

Head.  No  tenderness  over  the  sinuses;  slight  ptosis  of  the 
left  upper  eyelid;  visual  fields  normal  to  the  finger  test,  but  perim- 
etry revealed  slight  concentric  narrowing  in  the  left  eye;  no 
external  ophthalmoplegia;  pupils  equal,  regular,  centrally  placed 
and  reacting  well  to  light  and  accommodation;  vision  normal  by 
Snellen's  test  card;  septum  of  nose  markedly  deviated  to  the  left 
with  absence  of  sense  of  smell  on  that  side;  slight  h;y^eresthesia 
to  cotton  wool  over  the  distribution  of  the  left  fifth  cranial  nerve; 
facial  muscles  and  those  of  mastication  negative;  hearing  in  the 
left  ear  definitely  diminished  to  a  watch  tick,  with  a  lessened  bone 
conduction;  eardrums  normal;  tongue  protruding  in  the  mid- 
line; speech  normal;  power  in  sternocleidomastoids  and  trapezii 
muscles  equal  on  both  sides;  teeth  and  tonsils  negative;  no  evidence 
of  increased  salivation  or  lacrimation. 

Thyroid  gland  palpable  but  not  enlarged.  All  lymph  glands 
of  normal  size. 

Thorax  symmetrical,  expansion  of  upper  and  lower  ribs  as  well  as 
flaring  of  subcostal  margins  symmetrical. 

Lungs  negative. 
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Heart  of  normal  size;  no  adventitious  sounds;  rate,  70. 

Pube  rhythmic,  regular,  symmetrical,  synchronous,  with  normal 
anacrotus  and  katacrotus. 

Blood-jjressure.  Systolic,  134;  diastolic,  84.  Abdomen  and 
genitalia  negative. 

Reflexes.  Biceps,  triceps,  patellar  and  tendo  Achillis  equal 
and  active;  corneal,  epigastric,  abdominal,  cremasteric  and  plantar 
reflexes  all  symmetrical  and  normal;  no  sensory  disturbance  in  the 
skin  except  as  noted  above  in  the  distribution  of  the  left  fifth 
cranial  nerve;  no  Romberg,  Babinski,  Chaddock  or  Oppenheim; 
no  aero-  or  approximo-ataxia  in  the  upper  or  the  lower  extremities; 
no  dysdiadokokinesia. 

Urine.  2000  cc  passed  between  11  a.m.,  and  1  p.m.,  on  the 
first  day;  clear;  faint;  yellowish  tinge;  acid;  specific  gravity,  1000; 
albumin,  none;  sugar,  none;  microscopical  examination,  negative. 

Roentgen-ray  Examination.  Sella  turcica  normal  in  size  and  con- 
tour; skull  negative  for  visible  tumor;  facial  sinuses  all  of  normal 
density;  teeth,  no  caries  or  apical  abscesses. 

Eye-grounds.  Left  nerve-head  more  pale  than  normal,  other- 
wise normal. 

Blood  Count.  Red  corpuscles,  5,800,000;  white  corpuscles,  7200; 
hemoglobin,  100  per  cent  (Tallquist). 

On  the  second  day  the  patient  was  referred  to  Lakeside  Hospital 
and  placed  under  the  care  of  Dr.  C.  D.  Christie.  From  4  p.m., 
of  that  day  to  7  a.m.,  of  the  following  day  the  urinary  output  was 
4100  cc,  with  a  fluid  intake  of  5970  cc. 

A  lumbar  puncture  for  diagnostic  purposes  was  performed  two 
days  later,  on  November  30,  1920,  four  days  after  the  onset  of 
the  symptoms.  Eight  cc  of  clear  spinal  fluid  were  removed  under 
normal  pressure.  Examination  of  the  spinal  fluid  showed  a  cell 
count  of  2  mononuclears  per  cubic  millimeter;  globulin,  negative 
(Noguchi,  Pandy  and  Ross-Jones) ;  Wassermann  test  on  blood  and 
spinal  fluid,  negative.  Phenolsulphonephthalein  output  of  kidney 
(after  spinal  puncture)  amounted  for  the  first  hour  to  100  cc  (40 
per  cent),  for  the  second  hour  to  500  cc  (17  per  cent),  making 
the  total  for  two  hours  600  cc  (57  per  cent). 

Two  days  later  the  Mosenthal  nephritic  test  was  made,  show- 
ing the  specific  gravity  of  the  day  urine  to  be  1020  to  1026;  of 
the  night  urine,  1032;  with  a  total  urinary  output  during  the  day 
of  306  cc,  and  during  the  night  of  100  cc,  and  a  liquid  intake  for 
the  twenty-four  hours  of  1200  cc. 

Thus  on  the  second  day  after  lumbar  puncture  the  total  urinary 
output  for  twenty-four  hours  was  406  cc  as  compared  with  4100  cc 
during  fifteen  hours  l)efore  the  lumbar  puncture;  while  the 
fluid  intake  during  the  latter  period  was  1200  cc  as  comj)arod 
with  5970  cc  during  the  first  cited  period.  The  si)cciHc  gravity 
of  the  urine  showed  a  corresponding  alteration  from   1005  and 
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1000  before  the  spinal  puncture  to  1030  inniiediately  after,  re- 
maining at  from  1026  to  1030. 

The  temperature  was  increased  to  100°  and  101°  F.  on  the 
second  and  third  days  after  the  hmibar  puncture,  returning  to 
normal  on  the  fourth  day. 

For  five  days  after  the  removal  of  the  subarachnoid  fluid  the 
patient  had  a  severe  headache,  and  he  was  troubled  with  insomnia 
and  did  not  feel  physically  fit  for  a  period  of  twenty  days.     Dur- 
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Blood-sugar  curve  typical  of  hypopituitarism  shown  by  author's  case.  (Compare 
with  normal  curve  shown  by  dotted  line.)  The  black  oblong  spaces  at  the  top 
indicate  urinary  output;  the  uncolored  oblongs  indicate  water  intake. 


ing  this  time  the  neurological  signs  gradually  subsided  and  neither 
then  nor  since  was  there  any  recurrence  of  the  polydipsia  or  poly- 
About  two  weeks  later  he  developed  herpes  on  both  the 


una. 


upper  and  lower  lips  following  an  acute  rhinitis.  This  was  followed 
in  a  few  days  by  pain  under  the  right  eye.  Roentgenographs  of 
the  sinuses  showed  a  dense  clouding  of  the  left  antrum.  This  was 
tapped  and  a  large  amount  of  pus  evacuated.     Within  a  week 
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after  irrigation  of  this  sinus  was  begun  the  patient  felt  as  well  as 
ever  and  all  of  his  neuralgic  pain  disappeared. 

A  careful  examination  of  the  patient  on  May  3,  1921,  five  and 
a  half  months  after  the  onset  of  diabetes  insipidus,  gave  normal 
findings  throughout.  He  has  been  well  and  very  active  for  over 
four  months  and  has  had  no  recurrence  of  his  thirst  or  frequent 
urination  since  the  spinal  puncture  made  four  days  after  the  on- 
set of  the  polyuria.  The  chart  shows  the  curve  of  sugar  tolerance 
at  the  date  of  this  last  examination.  There  was  no  hyperglycemia 
at  any  time  after  the  ingestion  of  100  gm  of  glucose,  and  at  its 
peak  the  blood  sugar  rose  only  to  the  maximum  normal  level. 
This  curve  is  typical  of  that  shown  by  cases  of  hypopituitarism. 
However,  there  is  no  other  present  indication  of  a  deficiency  of 
pituitary  secretion. 

The  following  appear  to  be  the  significant  features  in  the  history 
of  this  patient: 

1.  A  sudden  onset  of  diabetes  insipidus  without  any  immediate 
preceding  illness. 

2.  The  subjective  symptoms  were  a  sense  of  discomfort  behind 
the  glabella,  increased  thirst,  a  disquieting  volume  in  urine  out- 
put and  marked  sweating  of  the  body  and  extremities. 

3.  Physical  examination  confirmed  the  subjective  symptoms, 
and,  in  addition,  revealed  involvement  of  the  first  (?),  second, 
fifth  and  eighth  cranial  nerves  on  the  left  side. 

4.  Within  twenty-four  hours  after  lumbar  puncture  the  great 
thirst  was  relieved,  the  urinary  output  was  reduced  to  normal  and 
the  sweating  ceased. 

5.  Examination  five  and  a  half  months  after  the  onset  of  the 
diabetes  insipidus  gave  negative  findings  with  the  exception  of 
laboratory  evidence  for  In^popituitarism,  revealed  by  the  very  high 
sugar  tolerance. 

What  was  the  probable  cause  of  the  diabetes  insipidus  in  this 
case?  (a)  That  it  was  not  an  acute  infectious  process  is  shown 
by  the  absence  of  fever,  leukocytosis  or  any  other  symptom  prior 
to  the  spinal  puncture;  (6)  that  it  was  not  a  brain  or  pituitary 
tumor  is  shown  by  the  absence  of  increased  pressure  of  the  spinal 
fluid  and  the  absence  of  choked  disk  in  either  eye,  together  with 
the  magical  subsidence  of  symptoms  after  the  puncture  and  the 
non-recurrence  in  five  and  a  half  months;  (c)  the  hyperidrosis 
undoubtedly  resulted  from  a  transient  stimulation  of  the  bulbar- 
autonomic  or  higher  centers  of  sweat  control. 

In  view  of  these  facts  it  seems  probable  that  in  this  case  the 
disturbance  was  due  to  a  serous  meningitis  with  edema  of  the 
infundibulum  cerebri  and  involvement  of  certain  cranial  nerves 
on  the  left  side.  The  removal  of  8  cc  of  subarachnoid  fluid,  even 
though  this  was  under  normal  pressure,  was  adequate  to  restore 
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proper  circulatory  equilibrium.  While  this  conclusiou  is  of  neces- 
sity entirely  speculative,  nevertheless  the  fact  remains  that  whatever 
the  pathological  process  may  have  been,  it  was  sufficiently  mild  in 
character  for  complete  relief  to  be  secured. 

Conclusions.  1.  Diabetes  insipidus  may  result  not  only  from 
destructive  lesions  of  the  pituitary  gland  but  from  any  cause  which 
may  obstruct  the  flow  of  the  normal  secretion. 

2.  Such  an  obstruction  may  result  from  a  transient  edema  of 
the  pituitary  gland  or  from  an  inflammation  with  resultant  plastic 
exudate,  or  it  may  result  from  extrapituitary  conditions,  such  as 
increased  intracranial  pressure  from  any  cause. 

3.  The  withdrawal  of  spinal  fluid,  whether  under  high  or  low 
tension,  tends  to  relieve  this  pressure  and  to  remove  the  obstruction. 

4.  The  experience  of  the  author,  in  whose  case  there  has  been 
no  recurrence  of  symptoms  five  and  a  half  months  after  no  other 
treatment  than  lumbar  puncture,  indicates  that  in  any  case  of 
diabetes  insipidus  the  patient  should  be  given  the  advantage  of 
the  possibility  of  early  relief  by  this  means. 


THE  CLINICAL,  BACTERIOLOGIC  AND  PATHOLOGIC  FINDINGS 
IN  A  CASE  OF  INFLUENZAL  MENINGITIS. 

By  Earl  H.  Templeton,  M.D.,  Donald  S.  King,  M.D., 

AXD 

RiciL\RD  McKean,  M.D. 

BOSTOX,    MASS. 

(From  the  Infant's  Hospital  and  the  Pathological  Laboratory  of  the  Peter  Bent 
Brigham  Hospital,  Boston,  Mass.) 

Apparently  the  first  authentic  case  of  influenzal  meningitis  was 
reported  by  Slawyk,'  in  1899,  working  under  the  direct  supervision 
of  Pfeiffer.  Occasional  cases  occurring  thereafter  are  described  in 
the  literature.  Writing  in  1910,  Simon-  collected  12  instances 
of  this  disease. 

Martha  Wollstein,''  in  1911,  produced  in  monkeys  lesions  simu- 
lating influenzal  meningitis.  She  made  a  review  of  the  literature, 
tabulating  49  cases  of  pure  influenzal  infections.  Torrey,^  Dumi"  * 
and  Koplik"  ackled  30,  4  and  (>  cases  respectively.  Stone^  summar- 
ized 13  others  and  reported  a  case  of  his  own  in  1920.  Early  in 
1921,  Xeal^  again  reviewed  the  literature  and  discussed  32  cases, 
previously  unreported.  Since  the  time  of  her  paper  there  have 
been  recordefl  but  2  authentic  instances  of  uncomplicated  influ- 
enzal infection  of  the  meninges,  these  being  described  by  Litchfield'" 
and  Caprario." 

There  have  been,  as  far  as  we  have  been  able  to  determine,  150 
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cases  reported.     We  wish  to  submit,  in  addition,  the  following 
record : 

This  case  came  under  observation  on  the  medical  service  of  the 
Infants'  Hospital  on  June  12,  1921. 

Family  History.  Essentially  negative  throughout.  The  patient 
was  the  last  of  six  normal  pregnancies.  There  was  no  history  of 
exposure  to  tuberculosis  or  recent  contagious  disease  or  "colds" 
in  the  family. 

Past  History.     Full  term  at  birth  and  delivery  was  normal. 

Feeding.  Entirely  breast-fed  for  six  months,  after  which  the 
infant  was  started  on  the  ordinary  infants'  diet  in  addition  to 
breast-feedings,  which  have  been  continued  until  the  present.  Has 
gained  normally  in  weight  throughout,  without  evidence  of  digestive 
difficulty  until  the  beginning  of  the  present  illness. 

Development.  Sat  up  alone  at  five  months;  walked  at  ten  months 
and  said  a  few  short  words  at  fifteen  months.     Dentition  normal. 

Illnesses.    No  previous  illness. 

Present  Hlness.  Nine  days  before  admission  the  baby  had  a 
"bad  cold,"  with  a  nasal  discharge,  sneezing  and  slight  cough, 
which  continued  with  diminishing  severity  for  five  days.  He  had 
apparently  completely  recovered,  when  two  nights  ago  he  awoke 
with  a  "high  fever"  and  vomited  small  amounts  of  breast  milk  on 
two  occasions.  Was  restless  and  cried  a  great  deal,  and  had  a  pro- 
nounced thirst.  There  has  been  no  further  vomiting,  but  the  child 
has  taken  feedings  very  poorly  and  the  bowels  have  been  markedly 
constipated.  He  turned  constantly  from  side  to  side  and  grunted 
with  pain  when  handled.  There  has  been  no  noticeable  retraction 
of  the  head.  He  was  seen  by  the  local  physician,  who  diagnosed 
the  case  as  "epidemic  meningitis,"  and  was  referred  to  the  hospital. 

Physical  Examination.  Well-developed  and  nourished  male 
infant  of  seventeen  months,  without  noticeable  loss  of  subcutaneous 
fat.  He  dozed  frequently  during  the  examination  but  awakened 
with  a  cry  of  pain  when  any  attempt  was  made  to  flex  the  neck  or 
manipulate  the  lower  extremities.  There  was  cervical  adenitis,  but 
no  deformity  of  the  bones  or  the  joints. 

Head.  Showed  both  fontanelles  completely  closed  with  no  exter- 
nal evidence  of  hydrocei)hahis. 

Fades.     Apathetic;  cheeks  flushed. 

Eyes.  Pupils  reacted  normally  to  light,  equ;il  and  regular. 
There  was  no  conjunctival  discharge. 

Ears.  vShowed  no  discharge,  but  on  otoscoi)ic  examination  a 
pair  of  markedly  injected  drums  were  disclosed,  with  pronounced 
bulging  in  the  posterinr-sui)orior  (piadrant. 

Nose.     Showed  purulent  discharge. 

Month.  Teeth  were  normal;  mucous  membranes  flecked  with 
sordes.     There  was  no  injection,  exanthemata  or  exudate. 
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Throat.  Tonsils  were  moderately  hyj)ertrophic'  and  moderately 
injected. 

Xeck.  There  was  pronounced  tenderness  on  attempted  flexion 
with  moderate  rigidity;  there  was  no  retraction  and  with  prolonged 
manipulation  the  chin  could  be  pushed  forward  on  to  the  chest  wall. 

Chest.  Was  symmetrical.  Expansion  was  equal  on  both  sides. 
Xo  rosary. 

Lungs.  Were  essentially  normal  throughout  to  auscultation  and 
percussion;  no  increase  in  spinal  or  interscapular  dulness. 

Heart.  Action  was  rapid  and  regular;  sounds  were  of  good  qual- 
ity; no  murmurs  or  thrill  made  out,  and  there  was  no  enlargement 
to  percussion. 

Abdomen.  Liver  was  barely  palpable.  Spleen  not  made  out. 
There  were  no  masses,  rigidity  or  tenderness. 

E.rtremities.     Were  negative  throughout. 

Reflexes.  Patellar  jerks  were  not  obtained.  Achilles  reflexes 
were  sluggish;  no  Babinski,  ankle-clonus  or  Kernig.  There  was  a 
typical  Brudzinski  sign  with  some  tendency  toward  flexion  of  the 
thigh  on  the  trunk,  with  the  neck  as  described,  otherwise  the  deep 
and  superficial  reflexes  were  normal. 

Skin.     Normal. 

Diagnosis  of  acute  otitis  media  (bilateral)  and  meningitis  (type 
undetermined)  was  made  at  that  time. 

Lumbar  puncture  was  done  immediately,  at  which  time  8  cc  of 
a  distinctly  turbid  fluid  was  obtained  under  moderately  diminished 
pressure.  There  were  2500  cells  per  cu.  mm.,  So  per  cent  of  which 
were  of  the  polymorphonuclear  variety  and  15  per  cent  lymphocytes. 
Globulin  test  was  strongly  positive. 

Double  paracentesis  was  performed  and  pus  was  obtained  in  large 
quantities  from  both  ears,  smears  of  which  revealed  no  organisms 
and  cultures  from  which  gave  no  growth  in  seventy-two  hours.  10 
cc  of  antimeningococcus  serum  were  administered  at  this  time. 

During  the  succeeding  twenty-four  hours  there  was  no  definite 
change  in  the  symptoms,  except  that  he  seemed  to  be  slightly 
brighter. 

June  13.  Second  lumbar  puncture  was  done  and  25  cc  of  a 
similar  fluid  were  obtained  under  slightly  increased  pressure.  Cell 
count  had  fallen  to  1100  per  c.mm.,  of  which  65  per  cent  were 
polynuclear  leukocytes.  Globulin  test  continued  positive.  There 
was  no  reduction  of  Benedict's  solution.  15  cc  of  antimeningococcus 
serum  were  administered  at  this  time. 

June  13.  The  urine  was  yellow  and  cloudy.  It  contained 
albumin,  large  trace;  sugar,  0;  few  red  and  white  blood  cells;  no 
casts. 

June  15.  Third  lumbar  puncture  was  done  and  40  cc  of  a  similar 
fluid  were  obtained  under  definitely  increased  pressure.  Cell  count, 
1910.  Globulin  positive.  Benedict's  solution  was  not  reduced. 
30  cc  of  meningococcus  serum  were  administered  at  this  time. 
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June  15.     Blood:    White  blood  count,  22,800. 

June  17.  Fourth  lumbar  pinicture  was  done  and  25  cc  of  similar 
fluid  was  obtained,  which  clotted  almost  instantaneously,  making 
a  cell  count  unsatisfactory;  but  there  was  definitely  more  purident 
fluid  than  on  the  previous  taps  and  the  cells  and  organisms  were 
increased  in  number. 

Following  the  fourth  lumbar  puncture,  which  showed  a  decidedly 
purulent  fluid,  with  a  pronounced  progression  in  turbidity,  since 
the  previous  day,  further  lumbar  puncture  was  thought  to  be 
futile  and  the  treatment  from  that  time  on  was  symptomatic. 
The  temperature  maintained  a  level  between  103°  to  104°  F.  and 
the  usual  signs  of  meningeal  irritation  (Kernig,  Brudzinski  and 
neck  rigidity  and  retraction),  which  were  not  pronounced  on 
entry,  became  more  marked.  He  grew  very  irrational,  requiring 
sedatives  for  control.  There  was  a  marked  dyspnea  and  the 
patient  died  on  the  morning  of  June  21,  his  ninth  day  in  the  hospital. 

Bacteriologic  Report.  Smears  of  the  spinal  fluid  made  at  the  time 
of  admission,  and  repeated  four  times  before  death,  showed  lai*ge 
numbers  of  both  intra-  and  extracellular  organisms  ha^'ing  the 
characteristics  of  Bacillus  influenza.  At  autopsy  similar  organisms 
were  found  in  direct  smears  from  the  brain,  cord  and  middle-ears. 
Culture  of  the  heart's  blood  likewise  showed  them.  There  were  no 
demonstrable  difi'erences  between  the  bacilli  obtained  from  the 
different  organs.  All  grew  well  on  blood  agar  but  could  not  be 
grown  on  media  without  blood. 

Morphology.  The  bacillus  was  Gram-negative  and  non-motile. 
In  direct  smears  from  spinal  fluid  and  exudate  it  showed  marked 
pleomorphism.  There  were  many  small  thin  bipolar  staining 
bacilli  of  the  so-called  typical  influenza  type,  but  in  addition  to 
these  there  were  long  forms  and  filaments,  and  a  thick  variety 
(probably  an  involution  form)  which  was  both  long  and  short, 
straight  and  curved.  In  many  fields  the  differences  in  size,  shape 
and  arrangement  reminded  one  of  preparations  of  Bacillus  coli. 
This  pleomorphism  persisted  throughout  five  weeks'  cultivation  on 
artificial  media  and  was  increased  by  passage  through  a  guinea-pig. 

In  addition  to  the  ditt'erences  present  in  the  early  smears,  culture 
on  blood  agar  brought  out  striking  involution  forms.  Only  the 
youngest  cultures  showed  the  morphology  usually  thought  of  as 
characteristic  of  the  influenza  l)acillus.  In  from  twelve  to  twenty- 
four  hours  there  develo])e(l  bizarre  forms  which  were  very  thick, 
long  and  curled. 

CvUural  Features.  Repeated  unsuccessful  attem})ts  wert  made 
to  grow  the  organism  on  i)lain  agar,  blood  serum  and  starch  agar. 
It  could  be  grown  only  on  blood  agar  or  plain  agar  smeared  with 
blood.  Ilunum  blood  agar  ])r()ved  to  be  a  nuich  ])()()rer  medium  than 
that  made  with  a  guinea-pig's  or  a  rabbit's  blood.  Intentional 
contamination  of  the  blood  })lates  with  staphylococcus,   Bacillus 


TEMPLETOX,   KIXG,   MCKEAN:  INFLUENZAL  MENINGITIS      679 

coli  and  Bacillus  subtilis  did  little  to  facilitate  growth  and  in  some 
cases  actually  inhibited  it.  An  unsuccessful  attempt  was  made  to 
grow  the  bacillus  on  plain  agar  in  symbiosis  with  Bacillus  coli. 

The  colonies  were  at  first  of  the  dew-drop,  pin-point  variety, 
but  after  two  or  three  days  took  on  a  slightly  milky  appearance. 
Individual  colonies  seldom  grew  to  be  more  than  1  mm.  in  diameter, 
and  were  round,  smooth  and  amorphous,  with  very  finely  irregular 
edges.  By  inoculation  into  starch  blood  agar,  colonies  were 
obtained  which  were  5  mm.  in  diameter  and  had  slightly  elevated 
but  not  lobulated  edges. 

Biochemical  Features.  The  bacillus  was  non-hemoh'tic.  It  pro- 
duced indol  in  both  peptone  and  plain  blood  broth  and  reduced 
nitrates  to  nitrites.     In  brom-cresol-purple  blood-broth  milk  there 


Fig.  1. 


-Photomicrograph  (oil  iiuiii.:;:  i^  .     Twenty-four-hour  culture  showing 
involution  forms  grown  on  rabbit  blood  agar. 


was  slight  but  definite  acidity  in  twenty-four  to  forty-eight  hours, 
with  questionable  alkalinity  later.  It  did  not  form  amylase  in 
starch  agar  media. 

Pathogenicity.  After  the  organism  had  been  cultivated  artificially 
for  four  weeks  4  cc  of  a  twenty-four-hour  blood-broth  culture  were 
injected  intraperitoneally  into  a  guinea-pig.  The  animal  died  in 
twenty-six  hours  and  on  autopsy  showed  an  acute  fibrinous  peri- 
tonitis. Pure  cultures  of  Bacillus  influenzae  were  recovered  from 
the  peritoneal  exudate  and  the  heart's  blood. 

Post-mortem  Examination.  Autopsy  was  performed  six  and  a  half 
hours  after  death. 

Anatomical  diagnosis:  Acute  purulent  leptomeningitis  (Bacillus 
influenzae);   internal  pyocephalus  with  acute  ependymitis;  septi- 
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cemia  (Bacillus  influenzae);  suppurative  otitis  media,  bilateral; 
thromboses  of  the  superior  longitudinal  and  both  lateral  sinuses; 
acute  bronchitis;  edema  and  congestion  of  the  lungs  and  infarc- 
tions of  the  lungs.  The  bod}"  was  well  developed  and  nourished, 
with  unequal  pupils.     There  was  nothing  remarkable  in  the  body. 

The  important  changes  seen  were  in  the  brain.  It  weighed  1140 
gm,  and  showed  in  addition  to  thrombi  in  the  sinuses  a  thick  green- 
ish exudate  beneath  the  pia  mater.  This  was  generally  distributed 
over  the  lateral  surfaces,  most  extensive  near  the  Rolandic  fissures. 
Here,  besides  filling  the  sulci,  it  extended  over  several  convolutions, 
presenting  patches  2  to  3  cm.  in  diameter.  In  other  portions  there 
were  linear  extensions  of  the  exudate.  In  making  cover-glass 
preparations  the  exudate  was  fully  1  mm.  thick.  It  was  quite 
firm,  elastic,  having  practically  the  consistency  and  elasticity  of  a 
fibrinous  exudate.  The  brain  was  quite  plastic  and  the  convolutions 
markedly  flattened,  the  sulci  being  obliterated,  and  there  was  intense 
congestion,  especially  of  the  larger  veins, 

A  view  of  the  base  of  the  brain  presented  a  similar  exudate, 
slightly  softer,  darker  green  and  3  to  4  mm.  in  thickness.  It  cov- 
ered the  medulla,  pons,  inferior  surface  of  the  cerebellum  and  an 
area  surrounding  the  optic  tracts,  with  a  diameter  of  about  4  cm. 
Whereas  the  surface  of  the  brain  was  dry  on  lifting  it  from  the 
base  of  the  skull  and  upon  incising  the  tentorium  cerebelli  a  large 
amount  of  thin,  whitish,  puriform  fluid  escaped  from  the  spinal 
canal. 

A  horizontal  section  of  the  brain,  exposing  the  lateral  ventricles, 
showed  them  to  be  greatly  dilated  and  containing  a  thick  deposit 
of  fibrinous  material,  especially  in  the  posterior  horns.  There  was 
destruction  of  the  ependyma  and  excavation  into  the  white  matter, 
particularly  the  posterior  portions.  The  brain  as  a  whole  was 
deeply  injected  and  in  the  basal  ganglia,  especially  the  lenticular 
nucleus,  the  color  was  pink  and  there  were  apparently  punctate 
hemorrhages.  The  structures  bounding  the  third  ventricle  were 
collapsed  and  had  probably  been  destroyed  by  the  inflammatory 
process. 

Both  middle-ears  contained  a  puriform  exudate.  The  dura 
mater  of  the  spinal  cord  was  distended.  Upon  reflection  the  cord 
was  covered  with  a  thick,  firm,  greenish  exudate  similar  to  that 
seen  on  the  cerebrum.  It  was  about  2  mm.  thick  and  appeared 
to  completely  envelop  the  cord. 

Microscopic  Examination.  Many  sections  of  the  cortex  and 
meninges  show  a  purulent  exudate  beneath  and  distending  the 
pia  arachnoid.  It  consists  of  munerous  polym()r])h()nu(Icar  leu- 
kocytes, many  being  disintegrated,  a  small  amount  of  fibrin  and 
a  moderate  number  of  large  mononuclear  phagocjles  (endothelial 
leukocytes).  Some  of  the  polymorphonuclears  are  seen  in  the 
vessel  walls.  The  vessels  everywhere  in  the  gray  matter  are 
distended  with  red  cells. 
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In  other  sections  there  is  general  infiltration  of  the  perivascular 
spaces  of  the  pial  vessels  and  those  of  the  brain  substance  by 
numerous  large,  endothelial  leukocytes  and  a  moderate  number  of 
lymphoid  and  plasma  cells. 


Fig.  2. 


-Photomicrograph  of  brain  showing  dilatation  and  destruction  of  the  lateral 
ventricles.     Below  the  cord  is  covered  with  a  heavy  exudate. 


A  section  from  the  region  of  the  lateral  ventricle  shows  destruc- 
tion, especially  of  the  ependyma.  Migrating  cells  are  numerous, 
including  large  mononuclear  phagocytes  (endothelial  leukocytes) 
many  lymphoid  and  plasma  cells,  and  in  a  few  areas  where  the 
cells  are  vacuolated  a  small  number  of  polymorphonuclear  leuko- 
cytes are  found.     Here  also  there  is  marked  i)erivascular  infiltration. 

A  .section  of  the  ba.sal  ganglia  shows  general  congestion  of  the  ves- 
sels, many  being  almost  entirely  filled  with  polymorphonuclears. 
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There  is  perivascular  infiltration,  and  along  one  border  the  brain 
substance  has  a  vacuolated  appearance. 


Fig.  3. — Photomicrograph  (low  power)  showing  purulent  exudate  enveloping  spinal 
cord  and  nerve  root. 


Fio.  4. — Photomicrograpli  (oil  inmicrsioni.     >iiic;ir  of  exudato  from  spinal  cord 
showing  intrarcilular  l>acilii  in  polymorphonuclear  leukocytes. 
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Sections  of  the  spinal  cord  show  the  i)ia  mater  to  be  distended  or 
broken  in  ])laces  by  a  thick,  purulent  exudate,  consistinjj  of  myriad 
polymor])hs,  many  of  these  disinteijrated  and  often  enmeshed  in 
heavy  webs  of  fibrin.  This  exudate  is  extensive,  involving  the 
ventral  and  posterior  roots  as  well  as  coAering  the  entire  cord.  A 
(xiemsa  stain  reveals  numerous  short  bacilli,  morphologically 
Bacillus  influenza,  both  intra-  and  extracellular  in  the  exudate. 

A  section  of  the  (iasserian  ganglion  shows  thrombi  in  many  of  the 
adjacent  venous  sinuses.     The  pituitary  is  normal. 

Four  sections  of  the  lungs  show  extensive  congestion  and  edema. 
Many  of  the  vessels  are  filled  with  polymorphs.  In  two  sections 
some  of  the  capillaries  have  a])i)arently  ruptured,  as  shown  by  small 
patches  of  alveoli  filled  with  red  cells.  There  is  a  small  infarct  which 
includes  about  twelve  to  fifteen  alveoli  and  a  large  ^■essel  which  is 
thrombosed.  Many  of  the  other  alveoli  are  filled  \\ith  a  pale,  eosin- 
staining,  granular  material.  The  lymphatics  are  dilated.  The 
pleura  is  intact.  In  the  bronchi  there  is  infiltration  of  the  mucosa 
by  numerous  polymorphs  and  occasional  colonies  of  bacteria  resem- 
bling chains  of  streptococci. 

Sections  of  the  heart,  gastro-intestinal  tract,  pancreas,  liver, 
kidneys  and  adrenals  show  little  aside  from  congestion.  The  tonsils 
show  slight  acute  infiannnation. 

Summary.  The  clinical  picture  was  that  of  an  acute  meningeal 
infection  with  a  positive  Kernig,  Brudzinski,  neck  rigidity,  retraction 
of  the  head,  fever  and  leukocytosis.  The  exact  diagnosis  was  of 
necessity  made  through  the  bacteriological  findings  in  the  laboratory. 

The  bacillus  obtained  was  Gram-negative,  hemoglobinoj)hilic, 
pleomorphic,  aerobic,  non-hemolytic  and  non-motile.  Its  colonies 
were  round  with  finely  irregular  edges.  Under  proper  conditions 
it  produced  indol,  formed  acid  in  milk,  reduced  nitrates  to  nitrites, 
but  did  not  produce  amylase.  During  five  weeks  of  study  it  did 
not  show  the  j)henomenon  of  symbiosis.  In  ^i  guinea-pig  intra- 
peritoneal injection  was  followed  by  ])eritonitis,  septicemia  and 
death  in  twenty-six  hours. 

In  its  mor})hologic  and  cultural  characteristics  the  organism  so 
described  corresponds  with  forms  isolated  from  meningitis  cases  by 
Slawyk,  Wollstein  and  others.  All  these  investigators  have  empha- 
sized the  pleomorphism,  but  in  spite  of  it  they  have,  with  only 
occasional  exceptions,  agreed  that  the  organism  should  be  classed 
as  Bacillus  influenza.  But  it  has  long  been  felt  that  this  name  was 
being  given  to  a  grou])  of  (iram-iiegative  hemoglobino])hilic  bacilli, 
which  might  later  be  differentiated  into  strains  in  some  such  way  as 
the  streptococci  have  been  differentiated.  It  was  with  this  end  in 
view  that  the  \arious  biochemical  tests  were  suggested  by  Jordan'^ 
and  Rivers.'^  '"  As  yet  howe\er,  no  constant  differences  have  been 
found  between  the  respiratory  tract  and  meningeal  organisms,  and 
although  the  bacillus  from  the  case  reported  in  the  present  paper 


684  TEMPLETON,   KING,   MCKEAN:   INFLUENZAL  MENiNGIWS 

gave  characteristics  similar  to  those  shown  by  the  meningeal  strains 
with  which  Rivers  worked,  they  do  not  differ  in  this  respect  from 
some  of  the  epidemic  strains  or  strains  from  normal  throats.  Up 
to  the  present  time  the  more  marked  pleomorphism  is  the  only 
difference  noted  in  the  meningeal  form  as  distinguished  from  the 
epidemic  strains,  and  we  are  as  yet  without  an  explanation  of  the 
fact  that  in  the  recent  epidemics  there  were  so  very  few  cases  of 
influenzal  meningitis  reported.  It  is  still  difRcult  to  explain  why, 
with  the  much  more  common  occurrence  of  influenzal  meningitis 
in  infants  and  children  a  study  of  the  complications  of  816  cases 
of  influenza  in  children  made  by  Levin^'  at  the  Cook  County  Hospital 
in  Chica'go  during  the  epidemic  only  5  cases  of  meningitis  should 
have  been  found,  and  none  of  these  from  Bacillus  influenza. 

Concerning  treatment  opinions  differ.  Torrey^  summarizes  the 
therapeutic  possibilities  as  follows: 

"I.  The  anti-influenzal  serum  of  Wollstein,  whose  action  appears 
to  be  specific.  Where  practicable  this  serum  should  certainly  be 
tried. 

"11.  Hexamethylenamin,  which  has  been  recommended  by  a 
number  of  writers,  notable  Brem  and  Zeiler,^^  and  by  Batten.  The 
latter  reports  a  case  in  which  recovery  followed  its  use.  There 
seems,  however,  to  be  less  basis  for  regarding  it  of  great  value  than 
is  the  case  with  either  Wollstein's  serum  or  repeated  spinal  puncture 
and  drainage. 

"III.  Repeated  lumbar  puncture." 

The  last  was  first  suggested  by  Quincke. 

Added  to  the  common  pathologic  picture  of  a  purulent  lepto- 
meningitis described  by  Davis^^  there  was  septicemia  (Bacillus 
influenza)  and  an  internal  pyocephalus  with  acute  ependymitis. 

We  are  indebted  to  Dr.  W.  W.  Howell,  from  whose  clinic  the  case 
was  taken,  and  to  Dr.  V.  C.  Jacobson  for  the  photographs. 
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EXPERIMENTAL  POLYURIA.* 
By  McMickex  Hanchett,  ]\I.D., 

CHICAGO,    ILL. 

(Work  done  in  Department  of  Anatomy,  University  of  Chicago.) 

This  work  was  begun  for  the  purpo.se  of  determining  experi- 
mentally the  effect  of  intravenous  injections  of  extract  of  the 
pituitary  gland  upon  the  so-called  polyuria  of  hypophyseal  origin. 
Before  it  had  proceeded  far  our  attention  was  attracted  to  certain 
striking  variations  from  the  generally  accepted  ideas  concerning 
the  production  of  polyuria  of  this  type,  and  it  seemed  worth  while 
to  investigate  the  means  of  producing  it. 

Dogs  were  used  throughout  all  the  experiments.  P'ther  was  used 
as  the  anesthetic,  and  during  the  operation  was  administered  by  the 
intratracheal  method.  The  gland  was  exposed  by  the  buccal 
(transpharyngeal)  route,  first  described  accurately  and  used  success- 
fully by  Aschner.  In  each  case  the  normal  urine  excretion  for 
twenty-four  hours  was  measured  as  a  preoperative  control. 
Synopsis  of  work: 

*  This  work  was  made  possible  through  the  kindness  and  generosity  of  Mrs.  Nettie 
McCormick.  I  also  wish  to  express  my  indebtedness  to  Dr.  R.  R.  Bensley,  of  the 
University  of  Chicago,  and  to  Dr.  Dean  Lev\-is  for  their  interest  and  encouragement, 
and  to  Mr.  Siegfred  Maurer  for  his  very  hearty  cooperation  and  many  valuable 
suggestions. 
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1.  Stimulation  of  the  anterior  and  posterior  lobes  of  the  hypo- 

physis : 

(a)  Varj'ing  degrees  of  heat. 

(1)  Heated  rod. 

(2)  Paraffine. 

(6)  Trauma — pinching  and  pulling  with  tissue  forceps. 

(c)  Cone-shaped  plug  of  beeswax  pushed  into  opening  in 

bone. 

(d)  Induced  current— electric. 

2.  Herniation  of  gland  through  dural  opening. 

3.  Traction  on  base  of  brain  with  as  little  trauma  to  the  gland  as 

possible. 

4.  Effect  of  pituitrin  and  epinephrin  on  polyuria. 
Stimulation  of  the  Anterior  and  Posterior  Lobes  of  the  Hypophysis 

with  Heated  Rod.— In  this  group  nine  animals  were  used.  After 
exposing  the  hypophysis  the  gland  was  stimidated  by  traumatizing 
it  with  a  metal  rod  heated  to  varying  temperatures.  The  local 
effect,  observed  post  mortem,  varied  from  a  moderate  hyperemia  of 
the  anterior  and  posterior  lobes  to  complete  destruction  of  the  gland. 
In  only  one  instance  was  there  observed  a  polyuria  of  any  consider- 
able extent. 

For  eight  animals  of  this  group  the  average  twenty-foiu'-hour 
urine  measured  232  cc  and  221  cc  for  the  two  days  immediately 
preceding  the  operation,  and  200  cc,  243  cc,  253  cc,  299  cc,  277  cc, 
180  cc,  260  cc  and  200  cc  for  the  successive  days  after  the  operation. 
This  curve  of  urinary  excretion  may  be  seen  represented  graphically 
in  Fig.  1. 
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In  one  animal  of  this  group,  dog  2,  there  was  a  marked 
polyuria.  The  daily  preoperative  urinary  excretion  was  200  cc. 
The  stimulation  consisted  in  trauma  with  a  rod  heated  to  a  "  l>lack- 
hot"  point — that  is  the  point  at  which  the  rod  api)ears  black  after 
cherry  red  has  faded.  The  rod  was  3  mm.  in  diameter,  and  was 
simply  brought  in  contact  with  the  structures  at  the  bottom  of  the 
opening  after  tlio  dura  had  been  incised.     At  this  stage  in  our  work 
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our  landmarks  were  not  as  thoroughly  impressed  upon  us  as  the'y 
later  were,  and  we  were  not  able  definitely  to  locate  the  hypophysis. 
During  the  first  twenty-four  hours  practically  no  urine  was  voided. 
In  the  second  tAventy-four  hours  the  quantity  was  650  cc,  and  during 
the  third  twenty-four  hours  the  amount  increased  to  1500  cc.  At 
this  time  the  dog  appeared  to  be  very  sick — scarcely  able  to  stand. 
It  was  killed  at  the  end  of  the  third  twenty-four  hours.  At  the 
postmortem  examination  it  was  found  that  our  opening  through  the 
sphenoid  bone  was  so  far  posterior  that  the  hypophysis  had  not  been 
exposed  and  that  our  stimulation  had  been  applied  to  the  base  of  the 
brain  posterior  to  the  hypophysis,  in  the  region  of  the  corpora 
mammillaria.  The  results  are  more  conspicuously  evident  when 
shown  by  means  of  curves  in  Fig.  2. 
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Stimulation  with  Heated  Paraffine.  — In  dogs  14,  37  and  39  paraffine 
heated  to  70°,  110°  and  130°  C.  was  poured  into  the  cavity  in  the 
sphenoid  bone  without  otherwise  disturbing  the  gland.  In  dog  37 
the  dura  was  not  incised.  In  no  instance  was  there  any  change  in 
the  amount  of  urine  excreted. 

Mechanical  Hr&nma,.— Pinching  and  Pulling  with  Tissue  Forceps.— 
In  dogs  10,  11  and  21  the  gland  was  traumatized  by  pinching  and 
pulling  on  the  anterior  and  posterior  lobes  with  tissue  forceps.  On 
the  two  days  preceding  the  operation  the  average  urinary  output 
was  150  cc  in  twenty-four  hoiu-s.  During  the  twenty-four-hour 
period  immediately  after  operation  the  average  rose  to  297  cc,  after 
which  it  gradually  fell  until  it  reached  180  cc  at  the  end  of  the  fourth 
twenty-four-hour  period  after  operation.  This  result  may  be  seen 
graphically  represented  in  Fig.  3. 

Cone-shaped  Plug  of  Beeswax  Pushed  into  Opening  in  Sphenoid.  — 
In  dog  71a  a  cone-shaped  plug  of  beeswax,  approximately  1  cm.  in 
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diameter  at  the  base  and  1  cm.  long,  was  forced  into  the  opening 
in  the  sphenoid  against  the  h^'pophysis.  The  gland  was  tipped 
slightly  forward  so  that  the  plug  impinged  on  both  the  anterior  and 
posterior  lobes.  The  preoperative  excretion  had  been  averaging 
250  cc  to  300  cc  daily.  The  postoperative  excretion  was  slightly 
less,  being  from  150  cc  to  250  cc  daily.  After  ten  days  of  observation 
the  dog  was  apparently  in  normal  physical  condition  and  was  used 
for  other  experimental  work. 
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Induced  Electric  Current.^ — The  gland  was  stimulated  by  means 
of  an  induced  current  in  dogs  58,  63,  66,  69a  and  70o.  In  each 
instance  there  was  an  increase  in  the  daily  amount  of  urine.  This 
was  most  marked  in  dog  63.  During  the  two  days  preceding  the 
operation  in  this  experiment  the  urine  excreted  in  twenty-four  hours 
measured  300  cc.  Following  electric  stimulation  the  amount  in- 
creased to  1400  cc  in  the  first  twenty-four  hours,  3800  cc  in  the  second 
twenty-four  hours  and  4200  cc  during  the  third  twenty -four  hours. 
This  polyuria  lasted  for  six  days,  but  as  the  urinary  output  was 
modified  l\v  other  experimental  work  for  which  the  animal  was  used, 
the  remaining  period  will  be  discussed  later.  Fig.  4  indicates 
graphically  the  extent  of  this  change. 

Herniation  of  the  Gland  through  the  Dural  Opening.  — In  dog  15 
the  sj)lu'ii()i(l  bone  was  much  wider  than  is  usual  and  the  venous 
sinuses  surrounding  the  hy])()physis  were  corresjHindingly  formed 
in  a  larger  circle.  This  made  wider  incision  of  the  dura  possible. 
When  this  step  of  the  operation  was  ])erformed  the  gland  herniated 
throngh  the  dural  opening,  forced  by  a  gush  of  cerebros]>inal  fluid, 
'^riic  degree  of  protrusion  of  the  gland  and  the  amount  of  cerebro- 
spinal fluid  were  greatly  in  excess  of  anything  i)reviously  noted. 
No  manipulation  was  necessary  to  bring  tiie  gland  well  into  view. 
A  small  ])ortion  of  the  anterior  lobe  was  excised  and  tiie  operation 
stopped.  The  dog  was  in  excellent  conilition  at  the  close  of  the 
operation.  The  urinary  outi)Ut  during  the  three  days  jirevious  to 
o])eration  was  160  cc  ])er  twenty-four  hours.  This  increased  to 
2360  cc  during  the  first  twenty-four  hours  nnd  to  3()80  cc  during  the 
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second  twenty-four  hours  following  operation.  It  then  fell  to  2140 
cc  in  the  third  twenty-four  hours.  The  dog  was  in  excellent  condi- 
tion, but  was  killed  at  this  time  in  order  that  the  tissues  might  be 
studied  during  active  polyuria.  The  excretory  curve  on  dog  15 
is  shown  in  Fig.  5. 


cc   OF 
URINE 

4G00 
4400 
4200 
4000 
3800 
3600 
3400 
3200 
3000 
2800 
2600 
2400 
2200 
2000 
1800 
1600 
1400 
1200 
1000 
800 
600 
400 
200 


i 

1 

^ 

^^IVEN 

MXV.    P.ITUITR 

1 

N   IN   FEMOf 

iAL 

VEI 

N 

o 

/ 

eS 

/ 

, 

/ 

/ 

/ 

o 

1 

cS 

\ 

/ 

\ 

/ 

/ 

I 

1 

1 

/ 

<?\ 

1- 

/ 

s 

1 

ir 

i 

' 

\ 

o 

7 

\ 

/ 

/ 

il 

V 

/ 

\ 

8 

CO 

g/ 

s. 

^ 

P 

' 

|\ 

^1       1  w 

_ 

t 

Fig.  4 


cc  OF 

URINE 

4000 
3800 
3600 
3400 
3200 
3000 
2800 
2600 
2400 
2200 
2000 
1800 
IGOO 
1400 
1200 
1000 
800 
600 
400 
200 


g 

CO 

1 

\ 

1 

\ 

1 

\ 

1 

1 

ss 

1 

Kl 

-LE 

>  B 

'   E 

HE 

»  A 

ID 

!LE 

on 

a 

/ 

H 

/ 

cr 

/ 

fe 

/ 

/ 

/ 

y 

^ 

g 

/ 

~ 

Fio.  5 


690 


hanchett:  experimental  polyuria 


Dog  28  was  operated  in  the  usual  manner  and  in  this  instance 
also  the  gland  was  forced  through  the  dural  opening  by  the  intra- 
cranial pressure.  This  herniation  was  not  so  marked  as  in  the 
former  case.  Slight  traction  was  made  on  the  stalk,  but  an  effort 
was  made  to  avoid  injury  to  the  gland.  The  urine  voided  during 
the  two  days  preceding  operation  measured  90  cc  and  100  cc. 
During  the  first  postoperative  twenty-four  hours  900  cc  of  urine 
were  voided  (Fig.  6).  The  quantity  decreased  to  200  cc  during  the 
second  twenty-four  hours.  At  this  time  this  animal  was  in  such  bad 
condition  that  it  was  released  from  its  cage.  It  died  the  following 
day.  Postmortem  examination  showed  no  e\idence  of  meningitis. 
The  cause  of  death  was  bronchopneumonia.  On  the  basis  of  these 
two  observations  a  group  of  twenty  dogs  were  operated. 
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Traction  on  the  Stalk  and  Base  of  the  Brain  with  as  Little  Injury 
to  the  Gland  as  Possible.  — In  these  animals  an  effort  was  made  to 
avoid  trauma  to  the  gland  itself  while  making  traction  on  the  stalk 
and  its  attachment  to  the  floor  of  the  third  ventricle.  The  traction 
was  made  by  introducing  l)ehind  the  gland  a  pair  of  dental  cotton- 
holding  forceps,  the  points  of  which  extended  forward  beneath  the 
pars  nervosa.  The  stalk  was  grasped  as  gently  as  possible  and  the 
traction  made  through  it  on  its  attachment. 

The  complete  result  of  this  entire  group  may  be  summarized  as 
follows:  Average  preoperative  excretion  in  twenty-four  hours  for 
the  two  days  immediatelv  preceding  operation,  145  cc;  postoperative 
excretion  for  each  twenty-four  hours:  First,  893  cc;  second,  1003 
cc;  third,  8.37  cc;  fourth,  ()28  cc;  fifth,  807  cc;  sixth,  907  cc;  seventh, 
300  cc;  eighth,  200  cc;  ninth,  150  cc.  Fig.  7  shows  the  composite 
resnlt  graphically. 

The  most  marked  i)olyuria  of  this  group  occurred  in  dog  55 
(Fig.  8).  In  this  animal  the  output  increased  from  200  cc  on  the 
days  preceding  operation  to  4000  cc  during  the  second  twenty-four 
hours  after  operation.  This  dog  was  allowed  to  live  six  days  and 
was  in  good  condition  when  killed.  Postmortem  examination 
showed  a  hemorrhage  into  the  third  ventricle.     Tlie  hypophysis 
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showed  no  gross  changes  other  than  a  plastic  exudate  filling  the 
defect  in  the  sphenoid  and  covering  the  anterior  lobe  of  the  gland. 
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It  will  be  noted  that  the  entire  number  of  the  dogs  in  this  group 
were  not  allowed  to  survive  the  full  period  of  their  polyuria.  It  will 
also  be  observed  that  the  average  urinary  excretion  on  the  third, 
fourth  and  fifth  days  fell  below  the  average  for  the  second  and  the 
sixth  day.     This  work  was  not  for  the  study  of  the  t^'pe  and  duration 
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of  a  polj'uria  induced  b\'  stimulation  in  the  region  of  the  hypophysis. 
Therefore,  after  the  highest  point  in  excretion  had  been  reached, 
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or  at  least  such  a  point  as  could  be  definitely  regarded  as  a  polyuria, 
many  animals  were  used  for  supplementary  experiments.  Some 
were  killed  to  secure  tissue  at  the  height  of  urinary  excretion  for 
cytologic  study.  Others  were  used  to  observe  the  effect  of  pituitrin 
and  epinephrin  on  polyuria  produced  by  stimulation  in  the  region 
of  the  h^-pophysis. 

Effect  of  Pituitrin  upon  Experimentally  Produced  Polyuria.— A  group 
of  six  dogs  (55,  56,  58,  59a,  63  and  64)  were  given  pituitrin  intra- 
venously after  polyuria  had  been  produced.  In  eyery  instance 
there  was  a  marked  decrease  in  the  urine  excretion  in  the  twent\'- 
four  hours  following  the  injection.  In  three  of  the  animals  (55,  59a 
and  63)  there  was  a  secondary  rise  in  the  excretory  curve  after  the 
effect  of  the  pituitrin  had  passed.  This  was  then  followed  hy  a 
more  gradual  decline  to  the  preoperative  level.  This  is  shown 
graphically  in  Fig.  4  and  Fig.  8. 
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Effect  of  Epinephrin  upon  Experimentally  Produced  Polyuria.  l''i\c 
(logs  (67,  69,  69a  and  70)  were  given  varying  amounts  of  cpinei)hriii 
intravenously  after  the  cstal)lishmcnt  of  a  ])olyuria.  Two  of  these 
dogs  were  given  a  second  dose  twenty-four  hours  after  the  first 
injection.  In  no  instance  was  any  change  in  the  rate  of  excretion 
noted  which  could  be  regarded  as  the  effect  of  the  gland  extract. 
In  Fig.  9  the  excretory  rate  in  one  of  these  animals  is  represented 
gra])liically. 

Discussion.— The  exidence  dealing  with  the  etiologic  factors 
involved  in  the  so-called  "polyuria  of  hypophyseal  origin"  is  con- 
flicting and  confusing. 

That  a  polyuria  is  freciuently  associated  with  lesions  in  the  selhi 
turcica,  involving  to  a  greater  or  lesser  degree  the  hypophysis,  has 
been  recognized  clinically  for  many  years.  Ilagenbach,  in  1882, 
described  a  case  of  tuberculous  meningitis — a  caseous  nodule  in  the 
infundibulum,  dilated  lateral  and  fourth  ventricles — associated  with 
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a  marked  polyuria,  in  a  child  aged  four  and  a  half  years.  Borelli, 
INIeyenburghs,  Haushalter  and  Liicien  and  others  have  reported 
similar  processes,  but  with  greater  destruction  of  the  gland.  In  one 
of  ]Meyenburghs's  cases  only  a  small  fragment  of  the  anterior  lobe 
remained. 

Metastatic  tumors  in  the  pituitary  gland  associated  with  polyuria 
have  been  reported  by  M.  Simmonds,  H.  Rosenhaupt,  Sekiguchi, 
Kennaway  and  INIottram,  Erdheim.  Cushing,  Fleckseder  and  others. 
In  these  cases  the  changes  in  the  gland  varied  from  a  complete 
destruction  to  an  involvement  limited  to  the  stalk  alone  (CiLshing). 
In  the  10  cases  collected  and  reported  by  Simmonds,  however,  only 
3  showed  urinary  increase.  Of  the  remaining  7,  2  were  described 
in  some  detail.  In  the  first  the  pars  nervosa,  pars  intermedia  and 
infundibulum  had  been  replaced  by  the  trnnor  mass.  In  the 
second  the  entire  gland,  except  a  small  part  of  the  anterior  lobe, 
had  been  destroyed  by  tumor.  Neither  of  these  cases  was  asso- 
ciated with  any  increase  in  urine  excretion.  Eason  and  Johnson 
and  Strada  and  others  describe  similar  cases  in  which  the  pars  ner- 
vosa, pars  intermedia  and  infundibulum  are  replaced  completely  or 
incompletely,  in  which  no  mention  is  made  of  polyuria. 

A.  Berge  and  Schulman  have  recently  reported  a  case  of  diabetes 
insipidus  which  at  postmortem  examination  showed  gummatous 
lesions  in  the  h;v-pophysis,  especially  involving  the  pars  nervosa. 
In  this  case  the  polyuria  subsided  temporarily  when  given  extract 
of  the  posterior  lobe. 

E.  Frank  has  reported  a  marked  polyuria  following  the  penetra- 
tion and  lodgment  of  a  bullet  in  the  sella  turcica.  He  emphasizes 
the  opinion  that  mechanical  and  thermal  injury  to  the  exposed  gland 
may  cause  a  long-continued  polyiu-ia,  and  concludes  that  this  is 
due  to  the  irritation  of  the  pars  intermedia. 

The  frequent  association  of  diabetes  insipidus  with  head  injuries, 
especially  fracture  of  the  base  of  the  skull,  has  been  pointed  out  by 
Borszeky,  Cushing,  Kleeblath,  Finkelnburg,  Graham,  Xothnagel 
and  others,  and  has  been  attributed  to  injury  of  the  pituitary  gland. 
Cushing  observed  an  "unaccountable  postoperative  polyuria  of 
extreme  grade"  in  a  number  of  his  surgically  treated  cases.  In  1 
case,  a  strimia  with  moderate  signs  of  hypopituitarism  and  a  normal 
urinary  output,  there  developed  an  extreme  diabetes  insipidus  follow- 
ing a  simple  sellar  decompression. 

Polyuria  has  also  been  frequently  noted  associated  with  dwarfism, 
acromegalia  and  dystrophia  adiposa  genitalis,  and  upon  roentgen- 
ray  examination  changes  in  the  contoiu*  of  the  sella  turcica  have 
been  noted. 

Kahler,  Bruns,  Oppenheim,  Ebstein,  Pichler  and  others  have 
recorded  polyuria  associated  with  various  lesions  of  the  base  of 
the  brain,  including  tumors  of  the  third  and  fourth  ventricles,  the 
posterior  perforated   space   and   corpora   mammillaria,   s;v'philitic 
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processes  in  the  reo:ion  of  the  floor  of  the  third  ventricle,  etc.  In 
none  of  these  cases,  however,  was  involvement  of  the  hypophysis 
excluded.  Nor  is  it  an  easy  matter  to  estimate  the  effect  of  such 
slight  changes  as  occurred  in  the  case  of  diabetes  insipidus,  reported 
by  Gotzel  and  Erdheim,  in  w^hich  the  only  variation  in  the  hypo- 
physis was  a  slight  flattening  as  a  result  of  pressure  from  a  tumor 
of  the  third  ventricle.  Such  a  slight  modification,  as  the  cause  of  a 
marked  polyuria,  is  difficult  to  reconcile,  on  a  h;^T)ophyseal  basis, 
with  such  cases  as  are  reported  by  Gushing,  in  ^vhich,  due  to  non- 
hypophyseal  intrasellar  tumors,  the  hypophysis  is  greatly  flattened 
and  distorted  without  change  in  the  excretory  rate. 

From  this  very  cursory  rcNiew  of  the  clinical  aspect  of  this 
problem,  though  left  in  apparent  confusion,  it  seems  reasonable 
to  conclude  that: 

1.  Polyuria  is  not  always  associated  with  an  increase  in  the 
activity  of  any  part  of  the  hypophysis,  since  it  is  seen  with  almost 
complete  destruction  of  the  gland. 

2.  Polyuria  is  not  always  associated  with  a  decrease  in  the 
activity  of  any  part  of  the  gland,  since  almost  complete  destruction 
of  the  gland  is  seen  without  any  change  in  the  excretory  rate. 

Experimental  work  on  polyuria  dates  from  the  classic  work  of 
Claude  Bernard  in  1849.  He  produced  an  increased  urine  excretion 
by  injury  to  a  point  in  the  floor  of  the  fourth  ventricle  anterior  to 
his  diabetic  piqure.  Later,  Eckhard  verified  Bernard's  results 
and  added  several  regions  in  the  brain,  stimulation  of  which  pro- 
duced polyuria.  Kahler  working  on  rabbits  was  able  to  produce 
a  permanent  polyuria  closely  resembling  diabetes  insipidus  in  man. 
By  injecting  small  quantities  of  concentrated  silver  nitrate  solution 
into  various  parts  of  the  brain  he  was  able  to  cause  a  polyuria 
accompanied  by  polydipsia,  both  lasting  several  weeks.  The  areas, 
injury  to  which  were  most  likely  to  produce  polyuria,  were  the 
corpus  trapezoides  of  the  pons  and  tlie  lateral  part  of  the  exposed 
portion  of  the  medulla.  From  the  work  of  these  investigators  it 
would  appear  that  a  polyuria  can  be  produced  in  dogs  and  rabbits 
by  injury  to  the  floor  of  the  fourth  ventricle,  by  lesions  in  the 
different  parts  of  the  middle  lobe  of  the  cerebellum  and  by  injuries 
to  the  posterior  part  of  the  pons. 

Of  the  more  recent  work  that  of  Paulesco  and  Aschner  stands  out 
most  prominently,  as  they  first  described  and  used  successfully  the 
two  methods  of  exposure  of  the  hyj)ophysis  which,  with  certain 
modifications,  are  the  only  two  routes  used  at  the  present  time. 
The  transtemporal  route  of  Paulesco,  modified  somewhat,  is  the 
method  used  by  Gushing  and  his  co-workers.  Regardless  of  the 
operative  ])rocedure  on  tlie  gland,  the  effect  on  urinary  excretion 
in  their  various  r<'])orts  was  inconstant.  Polyuria  was  observed 
more  frequently  in  those  animals  in  which  a  silver  clij)  was  aj^plied 
to  the  stalk  and  in  subtotal  removals  with  subcortical  transplants 
than  in  any  other  groups.     Ilomans,  however,  working  on  cats, 
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studying  the  effect  of  total  removal  and  using  the  buccal  route, 
observed  polyuria  in  every  instance.  His  method  of  removal  of  the 
gland  was  to  grasp  it  by  the  stalk  and  pull  it  out.  The  removal 
was  not  complete  in  every  instance,  but  in  each  case  he  produced  a 
marked  increase  in  the  daily  urinary  output.  Gushing  also  observed 
that  the  incidence  of  polyuria  was  greater  in  operated  pups  than  in 
adult  dogs.  Though  excellent  in  every  particular  of  technic  it 
seems  quite  possible  that  in  all  of  this  experimental  work,  one 
factor,  though  mentioned,  was  underestimated — that  of  traction 
upon  and  injury  to  the  floor  of  the  third  ventricle.  Due  to  the 
smaller  available  space  in  pups  the  lateral  and  upward  displacement 
of  the  brain  must  be  relatively  much  greater  to  gain  an  exposure 
equal  or  approaching  that  of  a  larger  animal.  It  would  produce  a 
much  greater  amount  of  traction  on  the  gland,  stalk  and  its  attach- 
ment. 

The  buccal  or  transsphenoidal  method  of  approach  of  Aschner, 
which  was  the  one  used  in  this  work,  is  also  subject  to  certain 
objections.  The  certainty  of  a  definite  amount  of  infection,  the 
danger  of  hemorrhage  and  the  inaccurate  estimation  of  stimulation 
or  trauma  inflicted  to  the  gland  and  adjacent  structures  are  the 
more  important  ones. 

In  this  work  it  may  be  said  only  one  animal  showed  any  evidence 
of  infection  other  than  the  slight  plastic  exudate  over  the  exposed 
portion  of  the  anterior  lobe.  In  this  case  a  cotton  pack  was  inserted 
at  the  operation  to  fill  the  opening  in  the  sphenoid  bone.  In  all 
others  the  opening  was  left  wide  open  and  thus  maintained  free 
drainage  into  the  mouth.  By  care  we  were  able  to  avoid 
hemorrhage. 

While  it  was  impossible  to  regulate  accurately  the  degree  and 
extent  of  injury  inflicted  to  the  gland  and  its  neighboring  structures, 
we  found  no  urinary  increase  of  any  consequence  in  any  animal 
in  w^hich  either  the  anterior  or  posterior  lobes  individually  or  the 
entire  gland  were  stimulated  by  non-dift'usible  means,  i.  e.,  heat  or 
mechanical  trauma.  Stimulation  of  the  hypoi)hysis  with  an  induced 
current  produced  polyuria.  However,  as  an  electric  stimulus  may 
be  transmitted  over  a  considerable  distance  it  cannot  be  said  that 
this  trauma  is  limited  to  the  gland  itself  or  that  the  resulting  urinary 
increase  is  of  hypophyseal  origin. 

By  traction  on  the  stalk  with  an  effort  to  avoid  trauma  to  the 
gland  itself  we  were  able  to  produce  polyuria  regularly.  We  were 
able  also  to  regulate  roughly  the  degree  of  this  increase— moderate 
or  extreme — by  modifying  the  amount  of  trauma  (traction)  exerted. 
Other  animals  operated,  in  which  the  same  procedure  was  followed 
except  for  traction  on  the  stalk,  showed  no  or  only  slight  polyuria. 
It  will  also  be  observed  that  in  those  experiments  in  which  the 
hypophysis  was  mechanically  stimulated  the  injury  to  the  gland 
was  greater  than  that  inflicted  in  the  process  of  making  traction  on 
the  stalk.     In  the  former  the  average  daily  preoperative  output  of 
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150  cc  ^as  increased  to  297  cc  in  the  first  twenty-four  hours  and 
then  gradually  decreased,  reaching  normal  in  four  days.  In  the 
latter  the  average  daily  preoperative  excretion  of  145  cc  was 
increased  to  893  cc  in  the  first  twenty-four  hours  and  1003  cc  in 
second  twenty-four  hours  after  operation.  It  remained  high  and 
did  not  reach  the  preoperative  level  until  the  ninth  day. 

The  three  outstanding  experiments  to"  which  we  desire  to  call 
special  attention  are  animals  2,  15  and  55.  In  the  case  of  dog  2 
the  opening  in  the  sphenoid  was  made  so  far  posterior  that  the 
h\T)ophysis  was  not  exposed  and  the  stimulation  (cauterization) 
was  applied  to  the  region  of  the  corpora  mammillaria.  In  dog  15, 
due  to  peculiar  anatomic  arrangements,  the  gland  came  through 
the  dural  incision  with  considerable  force,  followed,  by  a  larger 
amount  of  cerebrospinal  fluid  than  had  been  usually  observed. 
Except  for  these  variations  there  was  nothing  done  which  had  on 
previous  occasions  produced  more  than  a  negligible  increase  in  the 
urinary  excretion.  In  dog  55  there  was  found  at  postmortem 
examination  a  hemorrhage  into  the  third  ventricle.  This  animal 
was  operated  in  the  series  in  which  traction  was  made  on  the  stalk 
and  its  attachment  to  the  base  of  the  brain.  The  associated  polyuria 
was  the  most  marked  of  the  series. 

In  these  three  animals  we  see,  in  addition  to  a  conspicuous  increase 
in  the  urinary  output,  evidence  of  what  quite  possibly  is  the  active 
etiologic  factor.  In  dogs  2  and  55  there  was  gross  evidence  of 
injury  to  the  base  of  the  brain  (the  region  of  the  floor  of  the  third 
ventricle).  In  animal  15  the  force  with  which  the  gland  herniated 
through  the  dural  opening  may  be  considered  to  have  produced 
trauma  of  the  same  sort,  but  not  appreciable  macroscopically. 
This  is  in  accord  with  the  results  of  Camus  and  Roussy,  published 
in  1914. 

Conclusions.  — 1.  Clinical  evidence,  though  indefinite,  indicates 
that  neither  increased  nor  decreased  activity  of  any  portion  of  the 
hypophysis  is  uniformly  associated  with  polyuria. 

2.  Experimental  lesions  of  the  hypophysis  itself  are  not  constant 
in  the  production  of  ])olyuria.  Some  additional  element  is  the 
determining  factor. 

3.  Experimental  lesions  of  the  hypophysis,  similar  to  those 
producing  negligible  excretory  changes,  when  associated  with 
traction  upon  its  attachment  to  the  floor  of  the  third  ventricle 
uniformi.\-  produced  i)()lyuria.  The  degree  of  polyuria  was  roughly 
in  proportion  to  the  amount  of  traction. 

4.  Polyuria  associated  with  hypophyseal  changes  is  due  to 
stimulafion  (»f  the  regional  base  of  the  brain,  floor  of  the  ventricle, 
corpora  nianHnilhiriii,  etc. 

5.  Intravenous  injections  of  i)ituitrin  temporarily  lowered  the 
excretory  rate  in  a  i)olyuria  thus  produced. 

6.  Intravenous  injections  of  epinephrin  have  no  efl'ect  on  polyuria 
of  this  type  in  dogs. 
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THE  CORRELATION  OF  CLINICAL  AND  PATHOLOGICAL 
FINDINGS  IN  NEPHRITIS. 

By  Plinn  F.  Morse,  A.M.,  M.D. 

DIRECTOR    OF    BUHL   MEMORIAL    L.\BORATORY,    HARPER    HOSMTAL,    DETROIT,    MICH. 

The  idea  that  diiiical  fijidin^'s  in  iie])hritis  and  laboratory  results 
do  not  agree,  and  that  the  lesion  in  the  kidney  cannot  be  interpreted 
in  terms  of  function,  has  been  long  current  among  physicians.  This 
mental  attitude  toward  the  problem  is  quite  generally,  if  uncon- 
sciously, assumed  at  the  bedside  and  undoubtedly  does  harm  on 
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the  whole  by  tending  to  make  the  management  of  individual  cases 
too  much  of  a  group  matter  without  due  regard  to  evaluating,  as 
far  as  possible,  the  function  of  each  part  of  the  kidney  mechanism 
and  treating  the  particular  patient  accordingly. 

Widely  different  clinical  manifestations  are  grouped  together  as 
neplu"itis,  or  some  substitute  term,  such  as  nephrosis  or  nephropathy, 
is  used.  The  child,  who  during  an  attack  of  scarlet  fever  becomes 
dropsical,  passes  a  small  amount  of  urine  of  high  specific  gravity, 
rich  in  albumin  and  casts,  without  retention  of  nitrogen  in  the  blood, 
and  with  perhaps  little  increase  of  blood-pressure,  is  said  to  have 
"  nephritis."  At  the  other  extreme  of  the  series  we  find  the  man  past 
middle  life  who  has  no  anasarca,  who  passes  abundant  urine  of  low 
specific  gravity,  with  perhaps  the  faintest  trace  of  albumin  and  a 
few  hyaline  casts,  and  who  presents  marked  signs  of  nitrogen  reten- 
tion and  increased  blood-pressure. 

We  know  that  these  two  conditions,  and  many  others  with  varying 
clinical  pictures  lying  between  these  two  extremes,  are  due  to  dis- 
turbances of  kidney  function  which  result  from  injury  to  the  kidney 
and  its  attendant  reactions  of  repair.  We  do  not  know,  in  most 
cases,  exactly  what  caused  the  injury  and  are  prevented  by  lack  of 
this  knowledge  from  classifying  them  etiologically. 

Two  entirely  redundant,  and  for  the  most  part  meaningless,  terms 
have  crept  into  the  literature.  These  are  "nephropathy"  and 
"nephrosis."  The  latter  has  no  etymological  excuse  for  existence 
and  the  former  means  "any  disease  of  the  kidney."  The  words 
nephropathy  and  nephrosis  have  been  used  by  most  writers  to  desig- 
nate injury  to  the  kidney  without  attendant  inflammatory  reaction, 
or  injury  to  the  kidney,  with  consequent  fibrous  change,  without  an 
acute  inflammatory  stage,  as  evidenced  by  exudate,  and  migration 
of  cellular  elements.  If  it  were  generally  agreed  among  pathol- 
ogists that  only  those  processes  attended  by  exudate  and  round- 
cell  infiltration  should  be  termed  inflammations  the  above  Avords 
might  be  used  as  substitutes.  It  seems  better  to  the  author  not  to 
tamper  with  our  present  conception  of  the  nature  of  the  inflamma- 
tory process  and  to  consider  the  matter  from  a  broad  biological 
point  of  view. 

Any  living  tissue  when  injured  by  any  agency  whatsoever  is 
subject  to  a  series  of  phenomena  which  have  as  their  basic  biological 
purpose  the  repair  of  the  injury.  These  changes,  taken  together,  no 
matter  in  what  stage  of  the  process  they  are  obserAed,  constitute 
inflammation  (Adami,  Warthin). 

We  can  conceive  that  we  may  view  the  tissue  so  soon  after  the 
injury  that  we  cannot  detect  any  reaction  by  our  usual  methods  of 
examination,  or  we  may  view  the  tissue  so  long  after  the  reaction  is 
complete  that  we  see  only  the  scars  left  behind  by  the  attemi)ts  at 
healing.  There  is  no  sharp  line  of  demarcation  between  any  of  these 
stages,  and  difi'erent  noxa  are  reacted  to  in  quite  different  ways; 
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therefore  it  is  quite  academic,  as  well  as  wholly  impracticable,  to 
split  off  "nephroses"  and  nephropathies"  in  our  classification  and 
separate  them  from  the  "  nephritides." 

The  kidney  may  be  considered,  for  purposes  of  study,  as  consisting 
of  a  glomerulus  with  a  system  of  tubules  and  their  attendant  blood 
supply. 

The  primitive  metazoa  lived  in  the  sea  and  had  a  very, simple 
problem  of  excretion  presented  to  them.  These  animals  had  an 
abundant  supply  of  water  and  salts  at  their  command  at  all  times. 
They  could  filter  through  their  primitive  segmental  nephridia 
several  times  their  weight  of  water  in  twenty-four  hours  and  needed 
no  mechanism  for  the  conservation  of  salt.  Therefore,  there  was 
developed  in  them  the  simplest  kind  of  a  filter  by  which  the  catab- 
olites,  resulting  from  their  life  processes  were  diffused  into  the 
surrounding  sea  from  their  celomic  cavities.  This  primitive  filter 
is  the  analogue  of  the  glomerulus  which  later  becomes  attached  to 
or  rather  invaded  by  a  vascular  tuft;  but  the  glomerulus  retains 
down  to  man  himself  the  primitive  function  of  a  simple  filter  and 
nothing  more.  t 

The  next  problem  w^hich  was  presented  to  the  kidney  mechanism 
resulted  when  the  marine  animal  became  a  fresh-water  animal  or 
fresh-water  amphibian.  In  these  cases  water  was  still  present  in 
abundance,  and  more  than  the  animal's  weight  in  urine  could  be 
secreted  in  twenty-fom'  hours;  but  the  valuable  salts  were  no  longer 
present  in  the  liquid  and  had  to  be  conserved.  Thus  the  kidney 
tubule  was  developed,  primarily,  as  a  mechanism  to  conserve  salt 
and  resorb  these  radicals  as  the  glomerular  filtrate  passed  on  its 
way  to  the  excretory  opening. 

As  animals  became  more  terrestrial  in  their  habits  a  new  necessity 
arrived  in  the  shape  of  a  demand  for  water  conservation.  It  was 
no  longer  expedient  to  drink  the  large  amount  of  water  necessary 
to  dispose  of  catabolites  through  a  simple  filter.  In  the  case  of  the 
human  animal  it  would  be  necessary  to  drink  a  wholly  impractical 
amount  of  water  if  the  catabolites  were  to  be  removed  as  simple 
filtrates  through  the  glomerular  mechanism.  An  example  makes  this 
clear.  There  are  30  mg.  of  urea  in  100  cc  of  blood,  or  0.3  gram  per 
liter.  In  order  to  get  rid  of  20  grams  of  urea  in  twenty-four  hours, 
67  liters  of  water  would  have  to  be  filtered  through  the  glomeruli. 
In  order  to  pass  67  liters  of  urine  the  animal  would  have  to  drink  at 
least  that  much  water,  which  would  again  amount  to  as  much  as  the 
individual's  weight. 

Before  the  vertebrate  stage  evolution  had  already  developed  the 
tubular  mechanism  for  resorbing  such  salts  as  were  necessary  from 
the  glomerular  filtrate,  and  to  this  function  of  the  tubule  the  func- 
tion of  resorption  of  water  was  added.  By  resorption  of  water  by 
the  tubules  as  the  glomerular  filtrate  passed  to  the  exterior  the 
animal  might  use  his  water  over  and  over  again  and  avoid  drinking 
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or  passing  in  the  urine  such  excessive  quantities ;  but  still  the  filtra- 
tion through  the  glomerulus  of  such  large  quantities  of  fluid  would 
be  a  wasteful  process  requiring  the  specific  and  seIecti^■e  resorptive 
function  on  the  part  of  the  tubule  of  a  very  large  quantity  of  mate- 
rial. Thus  the  last  and  most  important  function  of  the  tubule  was 
developed— namely,  the  function  of  actively  secreting  waste 
nitrogen.  This  allowed  the  qliantity  of  glomerular  filtrate  to  be 
cut  down  remarkably,  and  the  mammalian  kidney  tubule  as  found 
at  the  present  stage  of  development  performs  a  threefold  function, 
which  functions  have  probably  been  imposed  upon  it  in  the  course 
of  evolution  in  the  following  order : 

1.  Selective  resorption  of  salts. 

2.  Resorption  of  water  with  resulting  concentration  of  the  urine. 

3.  Active  secretion  of  waste  nitrogen  (urea,  uric  acid). 

The  glomerulus  as  above  stated  acts  as  a  simple  filter  and  probably 
filters  in  the  neighborhood  of  6  liters  of  water  into  the  tubular 
mechanism  each  twenty-four  hours.  Of  this  6  liters  the  tubules 
usually  resorb  about  4|  to  5  liters.  The  urine  is  thereby  concen- 
trated and  thf  salts  necessary  to  the  organism  are  selectively 
resorbed.  While  the  glomerular  filtrate  is  passing  down  the  tubule 
the  waste  nitrogen  (urea,  uric  acid)  is  secreted  by  the  tubule  into  the 
lumen  and  added  to  the  glomerular  filtrate.^ 

In  general  it  may  be  said,  then  that  the  secretion  of  water  and 
salts  depends  upon  glomerular  function  and  the  ability  of  the  kidney 
to  concentrate  the  urine,  to  conserve  necessary  salt  radicals  and  to 
eliminate  nitrogen  depends  upon  the  tubule  function.  We  should 
therefore  expect  to  find,  when  considered  from  a  functional  point 
of  view,  four  main  groups  of  nephritics: 

1.  Dift'use  glomerular  injury  preponderating. 

2.  Difi'use  tubular  injury  preponderating. 

3.  Focal  (spotted)  embolic  lesions  producing  acute  inHammatory 
reaction  in  circumscribed  areas,  with  the  majority  of  the  kidney 
cortex  free  to  carry  on  function. 

4.  Difi'use  fibrous  kidney,  which  by  reason  of  arteriosclerosis  or 
.of  some  other  slowly  acting  unknown  cause  has  destroyed  both 
glomeruli  and  tubules  to  an  extent  such  as  to  embarrass  function. 
This  class  is  made  up  of  the  so-called  cases  of  interstitial  nephritis 
and  late  stages  of  (Jrou])  3. 

The  author  does  not  claim  that  each  of  these  groups  is  always 
clear  cut,  and  distinctly  separate  from  the  others,  but  belicAes  that 
almost  pure  examples  of  each  type  are  readily  found  if  looked  for. 
I''urtlier,  when  in  acute  cases  death  occurs  before  secondary  and 
additional  injury  sets  in  from  com])licating  factors  the  lesion  found 
microsco])ically  usually  is  the  one  expected,  if  the  symptoms  and 

'  For  a  full  discussion  of  tlic  raecfmnisni  of  kidney  socrotion,  including  the  litera- 
ture, soc  Haylis,  W.  M.  (Prinrii)l('s  of  (Jcncral  Pathology,  I^onnmaiis  (Jrct-n  &  Co., 
1915)  and  Cushnj',  A.  R.  (,'l'hc  Secretion  of  I'rine,  Longmans,  tireen  &  t'o.,  1917). 
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signs  have  been  interpreted  in  the  Hght  of  the  functional  mechanism 
above  set  forth. 

The  following  examples  illustrate  each  group : 

1.  Acute  Diffuse  Glomerular  Injury. 

If  our  present  belief  that  the  glomerulus  is  a  simple  filter,  having 
primarily  to  do  with  elimination  of  water  and  salt  is  correct,  we 
should  expect  that  any  noxa  injuring  the  glomeruli  diffiiselv',  but 
leaving  the  tubule  relatively  uninvolved,  would  have  the  following 
effect : 

(a)  The  quantity  of  urine  and  the  salt  output  would  be  decreased. 

(6)  There  would  be  salt  and  water  retention  with  general  anasarca. 

(c)  The  nitrogen  elimination  would  go  on  uninterrupted  as  long 
as  there  was  sufficient  urine  secreted  to  wash  it  down  the  tubules. 
This  would  be  the  case  as  long  as  the  glomerular  injury  was  purely 
or  for  the  most  part  capsular;  but  if  the  vascular  tufts  became 
thrombosed  or  blocked  off  by  the  pressure  of  capsular  exudate  then 
the  tubules  would  be  deprived  of  blood  supply  and  would  partake 
of  the  injury. 

{d)  The  injury  to  the  glomerulus  allows  the  escape  of  large  quan- 
tities of  albumin. 

The  clinical  manifestations  which  we  should  expect  of  an  acute 
nephritic  with  a  pure  glomerular  injury  are  as  follows : 

(a)  General  anasarca  with  chloride  retention  without  high  blood 
nitrogen. 

(6)  Small  amount  of  urine  in  twenty-four  hours,  of  high  specific 
gravity  and  abundant  albumin  and  casts. 

(c)  A  blood-pressure  which  becomes  progressively  elevated  as  the 
glomerular  function  fails  and  falls  as  soon  as  the  glomerular  function 
is  reestablished. 

A  photomicrograph  of  the  lesion  in  the  kidney  from  such  a  case 
is  appended  (Pig.  1).  It  will  be  noticed  that  the  glomerular  capsule 
is  filled  with  a  cellular  exudate  and  that  the  tubular  system  is  appar- 
ently uninjured. 

The  question  of  the  management  of  these  cases  is  an  important 
one.  The  indications  to  be  met  are  the  low  urinary  output,  the 
anasarca  and  the  marked  albumin  loss.  These  patients  develop  a 
severe  anemia  rather  rapidly,  probably  due  to  the  albumin  loss. 
The  loss  of  large  quantities  of  albumin  with  consequent  lowering  of 
the  colloidal  pressure  of  the  serum  and  a  relative  hydremia  has 
never  been  sufficiently  investigated  as  a  cause  contributing  to  the 
anasarca  of  nephritis.  The  pure  or  nearly  pure  glomerular  type  of 
difi'use  nephritis— that  is,  the  type  with  high  albumin  loss  without 
nitrogen  retention  in  the  blood— is  the  one  iji  which  the  best  results 
are  to  be  expected  from  Epstein's  high  protein  feeding. 

As  to  whether  salt  is  primarily  and  specifically  retained,  or  whether 
it  is  merely  retained  because  water  cannot  filter  through  the  glo- 
merular membrane,  is  still  unsettled.    Most  authorities  believe  that 
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salt  is  retained  primarily  and  edeina  develops  in  nephritis  because 
of  salt  retention  in  the  tissue.  The  evidence  in  support  of  this  idea 
is  entirely  insufficient  for  it  to  be  considered  proved  or  even  pre- 
sumptively established.  As  a  matter  of  fact,  in  the  vast  majority 
of  cases  water  and  salt  are  retained  together,  and  for  the  same 
reason— namely,  that  the  filter  is  clogged.  The  salt  is  not  excreted 
because  the  water  is  not  excreted,  and  when  the  kidney  becomes 
capable  of  eliminating  water,  salt  is  no  longer  retained. 

The  disciples  of  the  primary  salt  retention  doctrine  point  out 
that  if  salt  be  removed  from  the  dietary  the  patient  looses  his  edema. 
AVlien  this  is  the  case  (and  everyone  knows  that  often  edema,  demon- 


FiQ.  1. — Acute  glomerular  nephritis.     Capsular  space  filled  with  exudate.     Tubules 

relatively  normal. 


strably  nephritic  and  jiot  cardiac  in  origin,  remains  in  spite  of  the 
removal  of  salt  from  the  dietary)  it  is  due  to  two  and  possibly  more 
factors.  The  first  of  these  is  that  any  edematous  patient  wlien 
deprived  of  salt  automatically  drinks  a  minimum  amount  of  fluid. 
The  writer  has  repeatedly  verified  this  ])oint  by  observation  of  the 
fluid  intake  without  the  patient's  knowledge  or  any  suggestion 
regarding  tlie  amount  of  water  taken.  The  balance  in  this  way  is 
often  restored  and  the  kidney  is  able  to  gradually  gain  on  the  edema. 
It  is  also  quite  well  known  that  there  is  a  wide  diflVrenco  in  the 
facility  with  which  electrolytes  pass  through  colloidal  membranes 
and  an  injured  glomerulus  may  well  have  its  permeability  to  sodium 
chloride  lowered  without  water  permeability  being  seriously  inter- 
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fered  with.  Of  course,  this  latter  explanation  is  simply  the  primary 
salt  retention  notion  in  another  form. 

For  a  certain  small  percentage  of  cases  with  edema  it  seems  as 
though  such  a  hj'pothesis  must  be  entertauied  because  we  occasion- 
ally see  patients  with  nephritis  associated  with  edema  who  will  get 
rid  of  their  anasarca  as  soon  as  we  restrict  salt  in  spite  of  the  fact 
that  fluid  intake  is  kept  up  even  as  high  in  some  cases  as  1800  cc  in 
twenty-four  hours. 

2.  Acute  Diffuse  Tubular  Injury. 

If  the  tubular  epithelium  were  uniformly  and  diftusely  injured, 
leaving  the  glomeruli  and  blood  supply  intact,  we  should  expect 
glomerular  function  to  be  preserved  and  tubular  function  to  be 


Fig.  2. — Mercuric  chloride  poisoning.     Tubule  injury  of  moderately  severe  degree. 


interfered  with  proportionately  to  the  degree  of  injury.     In  this 
case  we  shall  expect: 

(a)  Normal  (or  increased)  urinary  output  without  salt  retention 
or  edema. 

(b)  Urine  of  normal  or  low  specific  gravity  with  a  varying  amoiuit 
of  albumin  depending  on  the  degree  of  the  injury. 

(c)  Retention  of  urea,  uric  acid  and  finally  creatinine  with  or 
without  so-called  uremic  manifestations,  such  as  gradually  deepen- 
ing confusion,  coma  or  convulsive  seizures. 

The  best  examples  of  this  t}'j)e  are  the  cases  of  mercuric  chloride 
poisoning,  two  of  which  with  different  degrees  of  injury  are  shown 
in  the  appended  photomicrographs  (Figs.  2  and  3). 

Neither  of  these  patients  developed  anasarca.  The  total  salt  and 
fluid  output  remained  normal.    The  sediment  contained  many  epi- 
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thelial  and  granular  casts.  There  was  a  progressive  rise  of  the  blood 
nitrogen  until  death.  Another  patient  with  mercuric  chloride  poi- 
soning, who  recovered,  secreted  from  1200  to  1700  cc  of  urine 
throughout  her  stay  in  the  hospital,  although  the  total  non-coagulable 
nitrogen  rose  to  237  mg.,  and  she  was  flelirious  for  several  days.  The 
salt  output  was  normal  and  no  anasarca  developed. 

The  incidences  illustrate  very  well  the  effects  of  a  diffuse  tubular 
injury,  rapidly  produced,  without  glomerular  involvement. 

Tlie  relation  of  tubular  injury  to  so-called  uremia  is  of  interest, 
but  incapable  of  fruitful  discussion  at  present.  It  is  a  fact  that 
cases  clinically  "  uremia"  have  anatomical  evidence  of  tubular  injury 
and  have  the  blood  chemical  findings  of  depressed  tubule  function. 
On  the  other  hand  it  is  well  known  that  absolute  inhibition  of  kidnev 


Fig.  3. 


-Mercuric  chloride  poisoning.     (OniiilrU'  (lt'>ULi(iii>u  vi  imiulai  ipuliolium; 
coagulation  necrosis. 


function,  such  as  obstruction  of  both  ureters,  is  not  dinicallx' 
attended  by  uremic  manifestations,  although  the  blood  chemical 
findings  point  to  a  com])lcte  retention  of  substances  secreted  by  the 
tubules.  Some  authors  (Foster)  have  attempted  to  show  that  "  con- 
vulsive" uremia  differs  from  the  ordinary  type  in  that  methyl 
guanidine  or  related  svibstances  are  found  in  the  urine,  and  it  has 
been  suggested  that  the  convulsions  have  been  <lue  to  the  ])resence 
of  these  substances.  The  assumption  is  t)f  the  post  hoc  proi)ier  hue 
variety,  and  before  it  is  assumed  that  the  convulsions  are  due  to 
methyl  guanidine  or  its  congeners  it  should  be  recalled  that  (Mwitine 
and  creatinine,  which  are  (leri\ati\'es  of  methyl  guanidine,  are  sul)- 
stances  closely  related  to  nuiscle  catabolism,  and  the  above-men- 
tioned buses  may  be  rather  the  result  of  the  convulsions  than  their 
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cause.  The  author  believes  that  the  manifestations  grouped  together 
clinically  under  the  head  of  uremia  are  the  result  of  brain  edema  of 
varying  degrees  and  distribution,  and  that  nitrogen  retention  and 
uremia,  while  clinically  coincident,  are  not  necessarily  etiologicalh- 
related.  In  this  connection  it  is  of  interest  to  recall  ^Martin  Fisher's 
belief  that  amines  may  cause  edema  as  well  as  acids  and  alkalis. 
The  view  that  uremia  is  related  to  brain  edema  is  one  of  the  earliest 
that  was  offered.  Ludwig  Traube,  in  1848,  so  explained  it,  and  the 
idea  has  recently  been  revived.  In  the  author's  experience  with  a 
large  autopsy  material,  wet  brain  is  the  most  constant  auto})sy 
finding  in  patients  dying  of  "uremia."  Some  time  ago  we  pointed 
out  the  importance  of  estimating  the  preformed  ammonia  in  the 
spinal  fluid  of  these  patients. 

The  occurrence  of  acute  diffuse  glomerular  nephritis  and  acute 
diffuse  tubular  nephritis  as  distinct  clinical  entities  is  not  uncommon. 
The  glomerular  type  occurs  oftener  than  the  pure  tubular,  and  still 
more  often  a  glomerular  injury  progresses  until  the  tubule  partakes 
of  the  damage  and  we  have  functional  evidence  of  a  true  dift'use 
nephritis  with  both  glomerular  and  tubular  malfunction.  The  best 
example  of  tubular  injury  is  found  in  acute  mercuric  chloride  poi- 
soning. Here  the  continued  normal  output  of  water  and  chlorides, 
with  marked  retention  of  nitrogen  and  "uremic  symptoms,"  taken 
with  the  postmortem  findings,  as  slTown  in  the  photomicrographs, 
make  a  clear  case  of  tubule  injury.  We  also  meet  with  certain  cases 
of  the  kidney  of  pregnancy  which  api)ear  to  have  primarily  a  tubular 
injury  usually  coupled  with  exacerbations  of  true  dift'use  nephritis 
with  accompanying  glomerular  injury. 

3.  Embolic  or  "Focal"  Injury. 

The  third  group  is  most  interesting  and  embraces  a  large  number 
of  the  cases  of  so-called  "acute  nephritis"  or  "recurrent  acute 
nephritis"  and  "subacute  chronic  parenchymatous  nephritis." 
These  are  the  cases  which  result  from  multiple  embolic  involvement 
from  focal  infection  elsewhere  in  the  body.  The  j)hotomicrographs 
from  two  cases  of  this  type,  one  recent  and  acute  and  one  of  longer 
duration,  are  shown  in  Figs.  4  and  5.  The  nature  of  the  lesions  here 
makes  it  plain  that  areas  of  intense  inflammation  and  tissue  destruc- 
tion are  simply  distributed  in  a  spotted  fashion  throughout  an  other- 
wise normal  cortex. 

These  cases  in  their  early  stages  are  characterized  by  the  fact 
that  they  show  marked  evidence  of  kidney  lesion,  as  judged  by 
albumin  and  ca.sts  and  even  blood  in  the  urine;  but  their  kidney 
function,  judged  by  blood  chemistry,  urinary  output,  salt  elimina- 
tion and  blood-pressure,  is  normal  or  quickly  becomes  normal  after 
the  first  few  days  in  bed.  The  explanation  of  these  findings  is,  of 
course,  evident  in  that  we  have  ample  normal  kidney  parenchyma 
functioning  in  between  the  involved  areas.  The  products  of  the 
intlainmatory  reaction  and  the  results  of  the  injury,  albumin,  casts 
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and  blood  are  found  in  the  urine.     These  come  down  from  the 
involved  areas.     The  rest  of  the  kidney  is  normal  and  functions 


Fig.  4. — Embolic   (focal)   nephritis.     Recent  lesion.     Area  of  acute  inflammatory 
reaction  surrounded  by  normal  kidney  tissue. 
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ii<--  ■>■      l'":ii  iMpiirni--.     iirci  nt  i  siih.ii-ute)  lesion  in  the  course  i^l  a  chronic 
emljolic  nephritis. 
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normally  so  that  we  do  not  find  nitrogen,  water  or  salt  retention; 
and  high  blood-pressure  does  not  supervene  until  late,  when  so 
much  parenchyma  has  been  destroyed  piecemeal  as  to  leave  insuffi- 
cient cortex  to  perform  normal  function. 

These  cases  are  subject  to  acute  recrudescence  usually  at  times 
of  exacerbations  of  their  focal  infections.  At  these  times  they  may 
present  signs  of  temporary  embarrassment  of  kidney  function. 
Usually  this  takes  the  form  of  mild  localized  edemas  and  moderate 
salt  retention;  sometimes,  though  quite  rarely,  of  lowered  urinary 
output  and  mild  nitrogen  retention.  These  signs  soon  disappear 
upon  putting  the  patient  to  bed  and  instituting  dietary  restrictions, 
leaving  behind  the  albumin  and  casts  and  evidence  of  focal  involve- 
ment. These  exacerbations  with  edema  and  low  output,  and  usually 
also  moderate  nitrogen  retention,  are  possibly  due  to  the  attendant 
edema  of  the  kidney,  incident  to  a  recent  shower  of  bacterial  emboli 
and  the  acute  inflammatory  reaction  resulting.  This  clears  up, 
leaving  the  focal  areas  of  infiltration  with  normal  kidney  parenchyma 
in  between. 

The  subsequent  course  of  these  cases  is  interesting.  In  the 
author's  opinion  the  majority  of  cases  of  so-called  chronic  parenchy- 
matous nephritis  come  to  us  through  this  focal  involvement  route. 
Gradually  the  kidney  parenchyma  is  replaced  by  scar  tissue  until 
we  have  the  irregularly  coarse  granular  kidney  classically  known  as 
the  secondary  contracted.  As  time  goes  on,  and  progressively  more 
and  more  of  the  kidney  cortex  is  replaced  by  scar  tissue,  the  periods 
of  anasarca  and  low  output  come  more  frequently  and  the  nitrogen 
gradually  rises  as  well  as  the  blood-pressure.  Finally,  we  ha^'e  at 
the  terminal  stage  the  classical  clinical  picture  of  chronic  jjaren- 
chjTnatous  nephritis. 

The  management  of  these  cases  must  be  guided  by  the  amount 
of  functional  injury.  They  develop  anemia  easily  and  must  not  be 
allowed  to  suffer  from  albumin  want,  since  they  loose  albumin  con- 
tinuously and  sometimes  in  large  quantities  in  the  urine.  The 
removal  of  the  focal  infection,  if  accomplished  early  after  the  first 
or  at  most  the  second  exacerbation,  is  attended  with  good  results  in 
the  majority  of  cases.  Those  due  to  tonsils  have  the  best  })rognosis. 
Those  where  the  primary  focus  is  apparently  the  nasal  sinuses  do 
not  seem  to  answer  so  promptly  to  surgical  treatment  of  the  focus, 
and  in  the  older  cases  with  frequent  exacerbations  and  even  slight 
evidence  of  beginning  malfunction  of  the  kidney  practically  nothing 
is  accomphshed  so  far  as  the  kidney  is  concerned  by  treating  the 
primary  focus. 

4.  Nephritis  Due  to  Vascular  Degeneration. 

The  fourth  group  comprises  those  cases  usually  designated  clini- 
cally as  chronic  interstitial  nephritis.  There  is  a  diffuse  fibrosis 
of  the  kidney,  as  a  whole,  attended  by  marked  arteriosclerosis  and 
arteriolar  thickening.    Formerly  it  was  the  custom  to  distinguish 
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between  true  interstitial  nephritis  and  chronic  "vascular"  kidney, 
but  this  distinction  will  not  hold  either  clinically  or  pathologically. 
The  interesting  diffuse  changes  produced  by  Xewburgh  by  feeding 
diets  high  in  protein  are  of  this  difl'use  interstitial  type,  and  the 
changes  found  in  the  kidney  are  possibly  even  here  of  \'ascular  origin. 
Ever  since  the  early  work  of  Johnson  and  Gull  and  Sutton  the 
importance  of  which  was  later  emphasized  by  Jores,  the  kidney  of 
chronic  interstitial  nephritis,  has  been  gradually  recognized  as  a  part 
of  a  general  vascular  disease.  ]\Ioscowitz  has  recently  reemphasized 
the  relation  of  this  type  of  nephritis  to  generalized  arteriosclerosis. 
The  mechanism  of  the  malfunction  is  in  this  group  most  interesting, 
because,  the  writer  believes,  the  high  blood-pressure  in  this  group 
is  unrelated  to  the  kidney  etiologically  and  is  entirely  due  to  the 
primary  arteriosclerosis.  It  is  easy  to  visualize  the  pathogenesis 
of  the  lesion  by  examining  a  series  of  sections  from  cases  in  various 
stages.  We  first  have  the  diffuse  arteriolar  degeneration  with 
thickening  of  the  arteriole  walls  and  lowering  of  the  blood  volume 
delivered  to  the  part  in  unit  time;  further,  the  capacity  of  the  vessels 
to  dilate  and  contract  under  different  stimuli  is  lowered.  This  is  a 
more  or  less  diffuse  phenomenon  throughout  the  body.  Sometimes 
the  brain  is  more  intensely  involved  early  and  we  get  the  clinical 
manifestations  of  cerebral  arteriosclerosis,  or  it  may  be  the  spinal 
cord,  the  pancreas  or  some  other  organ  is  first  embarrassed  by  want 
of  an  adequate  and  variable  blood  supply  by  reason  of  thickened 
vessels.  In  many  of  these  cases  the  kidney  escapes  completely  until 
apoplexy  or  some  cardiac  accident  ends  the  scene.  The  kidney  is, 
however,  frequently  involved  in  the  process  and  partakes  of  the 
injury.  The  point  to  be  kept  in  mind  is  that  not  the  kidney  but  the 
vascular  system  is  the  organ  primarily  diseased. 

During  the  progression  of  the  arteriosclerosis  the  blood-pressure 
has  been  constantly  rising  to  meet  the  demands  of  the  tissues  for 
blood.  If  at  this  stage  we  find  no  kidney  malfunction  and  no  urinary 
evidence  of  parenchymal  injury  we  are  accustomed  to  use  Sir 
Clifford  Albutt's  term  and  say  that  we  are  dealing  with  a  case  of 
hyperpiesis.  These  are  the  cases  in  which  the  kidney  has  been 
relatively  spared  in  the  general  process.  If  the  kidney  has  not  been 
spared  the  parenchyma  gradually  undergoes  fibrosis  diffusely,  the 
scar  tissue  becoming  hyaline  and  contracting  until  we  haw  the  \ery 
small,  finely  granular,  "primary  contracted  kidney."  At  this  stage 
the  tubules  and  glomeruli  find  themselves  difiusely  and  uniformly 
killed  off  until  only  a  number  insufficient  for  function  under  ordinary 
conditions  are  left.  But  all  this  time  tlir  hlood-jtrrssurr  has  hrrti 
(irddiKtlly  rifiuui,  due  to  the  arteriosclerosis  and  not  to  the  kidney 
injury.  77m'  high  hluod-prcssurc  allows  the  fnc  glomeruli  to  do  the 
work  of  the  many,  and  obeying  the  first  law  of  kidney  secretion,  the 
high  blood-pressure  filters  enough  fluid  through  the  few  gloniernli 
that  are  left  to  keep  uj)  the  (piantity  output  and  chloride  elimina- 
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tioii  to  normal.  Anyone  who  <loiibts  that  tliis  is  the  ineclianisni  has 
but  to  observe  the  behavior  of  these  cases  during  a  cardiac  decom- 
pensation to  be  convinced. 

The  injured  glomeruH  then  are  compensated  for  by  the  high  blood- 
pressure,  keeping  the  urinary  and  chloride  output  u])  to  normal 
during  cardiac  efficiency;  hut  there  is  nothing  to  compensate  for  the 
injured  tubules.  On  this  account  nitrogen  retention  supervenes  and 
the  patitnt  loses  his  power  to  concentrate  the  urine  properly 
because  of  loss  of  resorptive  power  on  the  part  of  the  tubule.  The 
classical  signs  of  the  so-called  interstitial  nephritis  thus  can  be 
deduced  from  the  type  of  injury: 

(a)  High  blood-pressure. 

(6)  Normal  or  increased  urinary  output  without  salt  retention 
due  to  the  filtration  by  the  liigh  blood-])ressure  of  sufficient  fluid 
through  fewer  glomeruli  than  are  required  inider  normal  conditions. 

(c)  Urine  of  low  specific  gravity  and  low  total  solids  because  the 
injured  tubules  are  unable  to  concentrate  the  urine  as  well  as  under 
normal  conditions. 

id)  Small  trace  of  albumin  and  hyaline  casts  resulting  from  this 
type  of  injury. 

(e)  Uric  acid,  urea  and  creatinine  retention  because  of  uncom- 
pensated tubular  injury. 

^lany  interesting  questions  arise  besides  the  ones  mentioned.  It 
is  a  question  whether  the  salt  hunger  manifested  by  these  patients 
is  not  really  due  to  salt  loss  because  of  inability  of  the  kidney  tubule 
to  properly  conserve  it.  In  the  writer's  mind  no  adequate  gromids 
exist  for  the  restriction  on  salt  often  put  upon  this  class  of  patient. 

Clinicians  have  long  ago  learned  not  to  try  to  reduce  the  blood- 
pressure  in  these  cases  and  the  importance  of  the  blood-pressure  in 
maintaining  the  efficiency  of  the  glomerular  filters  is  instantly  mani- 
fested during  myocardial  breakdown.  Therapeutically  the  main- 
tenance of  the  cardiac  efficiency  and  the  reduction  of  the  blood 
nitrogen  to  the  lowest  possible  level  are  the  major  indications.  The 
ureniias  that  supervene  require  special  management  not  within  the 
scope  of  this  paper.  We  have  a  right  to  expect  the  best  results  in 
those  cases  detected  early.  There  is  some  difference  of  opinion  as  to 
just  what  are  the  earliest  signs  of  kidney  involvement  in  these  cases 
of  hyperpiesis.  Probably  no  one  criterion  will  be  discovered  to 
cover  all  the  cases.  Xewburgh's  work  suggests  that  restriction  of 
protein  food  might  be  indicated  whenever  the  blood-pressure  is 
abnormally  high  regardless  of  laboratory  signs  of  lowered  kidney 
function.  The  rise  in  the  uric  acid  level  to  3.5  mg.  or  higher  per 
100  cc  of  blood  is  quite  a  constant  finding  in  hy])erpietics  and  ])rob- 
ably  indicates  definitely  lowered  kidney  function.  The  next  sign 
usually  found  is  an  increase  in  the  night  urine  associated  with  a 
delayed  meal  stimulus  and  a  tendency  to  fixation  of  the  specific 
gravity  at  a  low  level.    This  urinary  data  should  be  gathered  in  the 
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manner  suggested  by  jNIosenthal  with  the  patient  on  the  standard 
diet.  The  writer  prefers  to  keep  the  patient  on  the  diet  for  two  days 
and  collect  the  data  during  the  second  twenty-four-hour  period. 

The  clinician  now  always  has  the  means  at  hand  to  collect  data 
from  which  he  can  evaluate  separately  the  various  functions  of  the 
kidney  and  from  them  reason  back  to  the  lesion.  More  important 
than  this,  the  patient's  dietary  regimen  may  be  made  to  fit  his 
ability  to  eliminate,  and  unnecessary  restrictions  of  protein,  water 
and  salt  can  be  avoided. 


LOWERED  VITAL  CAPACITY  OF  THE  LUNGS  IN  A  CASE 

OF  PRIMARY  HEPATIC  TUMOR  WITH  PULMONARY 

METASTASES. 

By  Richard  M.  McKean,  M.D., 

DETROIT,    MICH. 

(From  the  Medical  Service  of  the  Peter  Bent  Brigham  Hospital,  Boston,  Mass.) 

The  following  case,  which  came  under  observation  in  the  medical 
ward  of  the  Peter  Bent  Brigham  Hospital,  illustrates  a  condition 
of  considerable  rarity  and  presents  several  features  of  clinical  as 
well  as  pathological  interest. 

The  patient,  an  unmarried  seamstress,  aged  sixty  years,  first  was 
seen  in  the  outdoor  department  of  the  Peter  Bent  Brigham  Hospital 
(P.  B.  B.  H.,  O.  D.  D.,  No.  59170)  October  2,  1919,  where  she  came 
complaining  of  pain  and  stiffness  in  both  knees  of  fourteen  years' 
duration,  accentuated  by  motion.  She  was  still  able  to  get  about 
unaided  except  for  the  occasional  use  of  a  cane.  An  incidental 
complaint  was  that  of  occasional  colicky  pains  over  the  upper  abdo- 
men, radiating  into  the  back,  of  ten  years'  duration,  never  accom- 
panied by  jaundice,  occurring  most  often  at  night,  with  rare  vomit- 
ing. Physical  examination  at  that  time  showed  a  blood-pressure 
of  230  systolic  and  124  diastolic,  with  a  coincident  mild  cardiac 
hypertrophy,  and  a  soft-blowing  systolic  murmur  not  transmitted 
to  the  axilla.  The  knees  presented  a  slight  boggy,  periarticular 
swelling,  with  some  pain  on  manipulation.  Lungs,  abdomen  and  the 
remainder  f'i  the  examination  were  reported  negative.  The  urine 
was  normal.  She  was  given  potassium  iodide  and  put  on  a  low 
protein,  salt-poor  diet.  Roentgenograms  of  both  knee-joints  were 
taken  which  showed  definite  hypertrophic  arthritic  changes  involv- 
ing the  spine  and  tuberosities  of  the  tibia^  and  condyles  of  the  femurs. 
Throughout  that  montii  and  the  next,  she  continued  under  this 
regimen,  with  the  addition  of  baking  and  massage,  and  reported  §ome 
improvement  in  her  knees.     Only  on  one  occasion  did  she  complain 
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of  a  slight  cough,  which  promptly  subsided.  Two  and  a  half 
months  later  she  had  developed  tiredness,  palpitation  and  a  slight 
dyspnea  on  exertion,  which  apparently  were  taken  as  manifestations 
of  her  cardiovascular  condition,  and  nitroglycerin,  .06  mg.,  t.  i  d., 
was  prescribed,  with  subsequent  improvement,  though  she  contin- 
ued to  fatigue  easily. 

Thereafter  her  course  was  uneventful,  until  August  25,  1920, 
when  she  returned  with  her  former  complaints,  and  in  addition 
mentioned  that  she  had  been  expectorating  small  amounts  of  blood- 
streaked  sputum  occasionally  at  night.  Flat  and  stereoscopic 
roentgenograms  of  the  chest  (Fig.  1)  were  taken  with  the  following 
report :     "  The  chest  is  symmetrical  with  a  normal  diaphragm,  which 


Fig.  1. — Roenteenogram  of  the  chest,  taken  Augiast  27,  shelving  marked  increased 
infiltration  about  the  roots  of  both  lungs,  and  metastases  into  the  lung  fields  them- 
selves, the  latter  being  more  numberous  in  the  lower  lobes,  though  the  original 
plates  show  a  definite  upper  lobe  metastasis  as  well. 

moves  freely  during  respiration.  The  trachea  is  in  the  midline. 
There  is  a  marked  increase  in  the  density  of  the  root  shadows, 
especially  on  the  right  side,  which  definitely  shows  glandular 
enlargement.  There  is  a  bilateral '  spotty'  consolidation  throughout 
both  lungs,  most  marked  in  the  lower  lobes.  This  consolidation 
has  every  appearance  of  being  metastatic  malignancy  and  not 
tuberculosis."  Barium  studies  of  the  gastro-intestinal  tract, 
instituted  thereafter  in  search  of  a  primary  source,  were  entirely 
negative,  and  as  the  patient  was  commencing  to  have  more  copious 
hemoptyses,  she  was  sent  into  the  hospital  on  September  16. 

An  additional  and  more  complete  history  relative  to  her  pulmo- 
nary condition  gave  a  present  illness  of  one  month's  duration,  the 
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chief  symptoms  of  which  were  an  increasing  sense  of  "tightness" 
in  the  chest,  some  "wheezing"  on  breathing,  progressing  dyspnea, 
occasional  shght  hemoptj'ses  and  insomnia.  With  these  were 
associated  increasing  weakness  and  a  loss  in  weight  of  abont  twenty 
pounds. 

Family  History.  Her  father  and  both  paternal  grandparents 
had  died  in  middle  age  of  tuberculosis.  Her  mother  died  at  forty- 
seven  of  "shock." 

Marital  History.  The  patient  was  single  and  of  abstemious 
habits.     She  had  always  lived  in  Boston  or  vicinity. 

Past  History.  Measles  at  six,  "intermittent  fever"  at  six- 
teen, and  malaria  at  fortj^-six  were  her  only  acute  infections. 
P'ollowing  vague  pelvic  symptoms  she  was  operated  upon  about  ten 
years  ago  and  double  oophorectomy  and  hysterectomy  were  per- 
formed, and  she  was  told  that  gall-stones  were  found  in  the  gall- 
bladder, but  that  her  condition  prevented  further  investigation. 
Otherwise,  there  was  nothing  of  importance  in  her  history,  except 
for  a  long-standing  nocturia  and  the  previously  mentioned  arthritis 
in  the  knees. 

Physical  Examination.  Showed  a  well-developed  and  rather 
undernourished  adult  female  of  sixty-one  years,  lying  comfortably 
in  bed  without  pain  or  dyspnea  and  mentally  cooperative.  Skull, 
scalp,  hair,  face  and  skin  were  negative.  P^yes  were  normal  except 
for  a  slight  irregularity  of  the  pupils  and  a  temporal  hemianopsia, 
probably  explained  by  a  partially  formed  cataract  in  the  right  eye. 
Ophthalmoscopic  examination  was  negative.  Ears,  nose,  mouth 
and  lips  were  normal.  Teeth  showed  a  few  of  the  upper  incisors 
remaining;  the  lowers  were  missing.  Tongue,  tonsils,  pharynx 
and  neck  were  normal.  A  persistent  huskiness  was  noted  in  the 
patient's  voice,  which  she  said  had  always  been  present.  The 
thorax  was  symmetrical  and  expanded  equally  on  both  sides;  no 
abnormalities  were  noted.  The  heart  showed  the  left  border  of 
dulness  10  cm.  from  the  midsternal  line  and  the  right  border  of 
dulness  at  the  right  sternal  margin;  the  sui)racanliac  dulness  was 
not  increased.  Sounds  were  regular  and  of  good  ([uality,  and  there 
was  a  soft-blowing  systolic  murnmr  best  heard  at  the  apex.  Pul- 
monary and  aortic  second  sounds  were  somewhat  accentuated. 
The  vessels  were  relatively  normal.  Blood-pressure:  systolic.  ]S0\ 
diastolic  90.  Lungs,  tactile  and  vocal  fremitus  were  well  trans- 
mitted and  breath  sounds  were  bronchovesicular  throughout  botii 
lungs.  Percussion  showed  (luestionai)le  small  areas  of  dulness 
posteriorly,  most  marked  in  the  region  of  the  hila.  Fine  crejMtant 
rales  were  heard  throughout  the  left  lung  and  there  were  a  few  fine 
moist  rales  at  the  right  base  bdiind  and  over  the  right  lower  chest 
anteriorly.  The  right  border  of  the  diaphragm  was  higher  than  the 
left  and  expansion  of  the  bases  was  only  fair.  The  abdomen  was 
reported   negative,   except  for  the  epigastrium   and   right  hypo- 
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chrondrium,  over  which  there  was  an  increased  resistance  to  palpa- 
tion, with  the  sensation  of  an  underlying  mass,  the  character  of 
which,  however,  could  not  be  determined  on  account  of  the  rifjidity 
of  the  abdominal  musculature.  Since  the  liver  dulness  extended 
from  the  sixth  rib  above  to  three  finger-breadths  below  the  costal 
margin  it  was  felt  that  there  was  an  enlargement  of  that  organ. 
Gall-bladder,  spleen  and  kidneys  were  not  palpable.  There  was  no 
peripheral  adenopathy  and  the  bones  and  extremities  were  not 
remarkable.  ^  aginal  and  rectal  examinations  revealed  no  pathol- 
ogy, except  that  the  fundus  uteri  could  not  be  felt. 

Clinical  Course  of  the  Disease.  Subsequent  examinations  by 
various  members  of  the  house  and  visiting  staff  bore  out  the  entrance 
physical  findings.  However,  as  palpation  of  the  mass  in  the  right 
upper  quadrant  was  so  unsatisfactory  and  enlargement  of  the  right 
kidney  could  not  be  ruled  out,  pyelograms  and  cystoscopic  studies 
were  suggested  for  this  purpose.  The  latter  showed  no  evidence  of 
genito-urinary  lesions  and  the  former  demonstrated  both  kidneys 
in  normal  position  with  normal  pelves  and  calices.  Incidentally 
multiple  gall-stone  shadows  were  seen  overlying  the  right  kidney 
shadow  and  there  was  a  distinct  sacralization  of  the  fifth  lumbar 
vertebra. 

Subjectively,  for  the  succeeding  three  weeks,  the  patient's 
condition  changed  very  little,  except  for  a  gradually  increasing 
weakness.  She  continued  to  expectorate  varying  amounts  of  a 
more  or  less  blood-streaked  sputum,  and  although  during  the  first 
ten  days  she  lost  about  six  pounds  in  weight,  in  the  following  week 
she  regained  one  and  one-half  pounds.  The  number  and  location 
of  rales  heard  over  both  chests  varied  considerai)ly  from  one  exami- 
nation to  the  next,  but  breath  sounds  over  the  left  lung  had  become 
distinctly  cog-wheel  in  character. 

A  note  by  Dr.  Henry  A.  Christian  on  October  7  follows:  "The 
epigastrium  down  to  a  point  two  fingers  above  the  na^'el  is  elevated 
by  a  mass  which  moves  distinctly  with  respiration.  It  has  a  fairly 
distinct  lower  rounded  border.  It  can  be  traced  across  the  abdomen 
from  the  left  costal  margin  in  the  anterior  axillary  line  to  the  right 
fiank  at  the  level  of  the  anterior-superior  spine  of  the  ileum.  The 
mass  is  firm.  The  surface  is  smooth.  It  seems  to  be  an  enlarged 
liver.     The  gall-bladder  cannot  be  felt." 

Further  roentgen-ray  examination  of  the  chest  at  this  time  (Fig. 
2)  showed  the  condition  there  to  be  considerably  more  advanced 
than  before,  with  increased  density  of  the  glands  about  the  left 
hilum. 

From  this  point  the  patient's  condition  became  progressively 
worse.  On  October  IS  she  complained  of  loss  of  appetite,  which  to 
that  point  had  been  sustained,  and  of  a  sensation  of  "choking  up" 
in  the  chest,  with  expectoration  of  larger  quantities  of  blood.  There 
were  now  numerous  crepitant  rales  throughout  both  lungs,  moist 
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rales  at  the  bases  and  friction  rubs  in  either  axilla.  The  liver 
enlargement  remained  as  noted  above.  By  October  27  insomnia 
became  a  prominent  symptom,  chest  pain  and  respiratory  difficulty 
were  much  more  marked  and  the  voice  became  increasingly  husky, 
for  which  laryngoscopic  examination  revealed  no  cause.  Repeated 
vaginal  and  rectal  examinations  had  continued  negative  and  other 
signs  were  as  above.  Thereafter  the  various  factors  increased  in 
intensity,  and  the  patient  died,  apparently  of  respiratory  failure, 
at  1.30  A.M.,  November  1,  her  forty-seventh  day  in  the  hospital. 

Temperature.  The  morning  temperature  varied  from  96.8°  to 
99  °,  averaging  98  °,  while  the  evening  temperature  varied  from  98  ° 
to  100.2°  averaging  slightly  over  99". 


Fig,  2. — Taken  October  7,  showing  the  metastases  much  more  numerous,  and  the 
root  infiltration  more  extensive  than  on  the  first  plate. 


Pvke  averaged  90  until  the  last  ten  days  in  the  hospital,  after 
which  it  underwent  a  steady  increase,  reaching  130  on  the  four  days 
preceding  exodus. 

liespiratiov  remained  at  20  per  minute  until  one  week  preceding 
death,  at  which  point  it  suddenly  rose  to  35  and  remained  between 
30  and  40  until  the  end. 

Weight  fell  steadily  i)ut  for  one  transient  rise,  from  ()3.(i  kg.  at 
entrance  to  58.3  kg.  one  week  before  exit. 

Ii}()0(]-])re.'i.s-iirr.  Weekly  determinations  showed  systolic  readings 
varying  from  ISO  to  200  during  the  first  two  weeks  and  from  158 
to  174  in  the  last  five  weeks,  and  diastolic  from  90  to  110  during  the 
first  period  and  from  70  to  !K)  in  the  latter. 
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Vital  Capacity  of  the  Lungs.  As  compared  with  a  normal  of  3120 
cc  for  a  person  of  the  patient's  sex,  age,  height  and  weight  her  vital 
capacity  was  1200  cc  (41.5  per  cent)  five  days  after  entry,  rose  to 
1300  cc  at  the  end  of  three  weeks  and  fell  to  SOO  cc  ten  days  before 
death.  From  that  time  on  her  bodily  discomfort  Avas  too  great  to 
permit  of  further  trials. 

Clinical  Pathology,     (a)  Blood  Wassermann  negative. 

(6)  Phenolsulphonephthalein  output  normal. 

(c)  Gastric  analysis  showed  a  normal  acidity  cm-ve.  Benzidine 
test  for  occult  blood  was  negative  in  all  specimens  and  microscopical 
examination  revealed  no  abnormalities. 

(d)  Sputum  examinations,  made  at  least  bi-weekly,  showed 
almost  routinely  a  frothy,  watery  material,  streaked  with  fresh 
blood  and  a  stringy  mucopurulent  substance.  Careful  search  for 
tubercle  bacilli  or  bits  of  tumor  tissue  were  consistently  without 
positive  results;  organisms  were  present  in  moderate  numbers,  the 
predominating  type  being  Gram-positive  cocci,  arranged  in  pairs 
and  chains  of  varying  lengths. 

(e)  Stool  examination  was  constantly  negative. 

(/)  Blood:  Hgb.  (Tallquist)  varied  from  80  per  cent  on  entry 
to  65  per  cent  two  days  before  exodus.  AVhite  blood  cells  varied 
from  6000  on  first  count  to  9200  on  the  evening  before  death,  with 
a  tendency  toward  a  gradual  slow  rise.  Red  blood  cells  remained, 
within  limit  of  error,  at  4,300,000  during  the  entire  course.  Smear 
done  on  entry  showed  a  normal  differential  count,  and  no  abnor- 
malities in  shape,  size  or  color  of  red  blood  cells. 

(g)  Urine  showed  no  fixation  of  specific  gravity  and  was  negative 
for  albumin,  sugar  and  important  sedimentary  findings,  except 
after  cystoscopy,  when  a  large  trace  of  albumin  appeared  and  the 
sediment  showed  a  large  number  of  red  blood  cells. 

The  antemortem  diagnosis,  therefore,  on  the  basis  of  the  above 
was  metastatic  malignancy  of  the  liver  and  lungs;  primary  source 
undiscovered. 

Pathology.  Autopsy  performed  thirteen  hours  post  mortem  by 
Dr.  Victor  C.  Jacobson  shows  the  following  findings: 

General  external  examination  is  essentially  negative  except  for 
a  rather  pendulous  abdomen,  marked  by  many  linete  atrophica'. 

Peritoneal  canty  shows  no  free  fluid.  The  omentum  is  firmly 
adherent  to  the  peritoneum  along  the  line  of  the  abdominal  scar. 
The  liver  is  very  prominent,  being  pushed  downward  and  forward, 
its  lower  border  15.5  cm.  below  the  xiphoid  and  7  cm.  below  the  right 
costal  margin.  The  spleen  is  covered  by  the  left  lower  ribs.  The 
appendix,  uterus,  tubes,  and  ovaries  are  not  present,  only  a  short 
cervical  stump  remaining.  The  diaphragm  is  on  a  level  with  the 
lower  border  of  the  third  rib  on  the  right  and  with  the  fourth  rib 
on  the  left.  The  mesenteric  lymph  nodes  are  very  small  and  lie 
embedded  in  much  mesenteric  fat. 
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Pleural  calcifies  are  practically  obliterated  by  the  adhesion  of  the 
lungs  to  the  parietal  pleurae,  which  is  rough  and  nodular  from  the 
presence  of  innumerable,  irregularly  rounded  projections  of  tumor, 
varying  in  size  from  that  of  a  pinhead  to  that  of  the  largest  on  the 
diaphragmatic  plem-a,  which  is  about  2  x  3'x  3  cm.  These  nodules 
are  dark  red,  streaked  with  white,  very  firm  and  usually  surrounded 
by  radiating,  dilated  veins.  In  the  right  cavity  250  cc  and  in  the 
left  150  cc  of  a  blood-tinged  fluid  is  found. 

Mediastinum.  The  under  surface  of  the  sternum  is  studded  with 
tumor  nodules  0.2  to  2  cm.  in  size.  The  mediastinal  fat  is  of  normal 
amount  and  shows  no  tumor  growths.  The  organs  are  in  normal 
position. 

Pericardial  cavity  is  normal. 

Heart  shows  nothing  of  importance. 


Fig.  3.  —  Photograph  of  the  liver  tumor  (much  reduced)   showing  extension  into  a 

hepatic  vein. 

Luuf/.s-.  The  right  and  left  lungs  weigh  710  and  705  grams 
res])ectively,  arc  similar  in  ai)pearance  and  of  about  half  their  normal 
size.  The  pleural  surfaces  are  rough  and  nodular,  due  to  the 
presence  of  a  large  number  of  rather  hard,  pale  white,  circum- 
scribed growths,  varying  in  size  from  1  mm.  to  2  cm.  and  i)roiecting 
about  ))  mm.  above  the  surface.  These  are  found  all  over  the 
pleura,  and  while  th(>  lyni])liatics  are  fairly  ])rominent.  these  tumors 
do  not  seem  to  be  intimately  connected  with  them.  About  many 
are  radiating,  dilated  venules.  Between  these  nodules  the  tissue 
is  rather  clastic,  slightly  crei)itant  and  grayish  red.  The  glands 
at  the  hila  and  also  at  the  bifurcation  of  the  trachea  arc  1  to  2  cm. 
in   size,   man\    are  \cry   firm,   and   on  section   arc  opacjuc  white, 
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streaked  "svith  red.  A  lateral  incision  in  each  lung  (Fig.  4)  shows  a 
widespread  distrihution  of  the  tumor  nodules,  similar  to  those  on 
the  pleural  surfaces.  They  vary  in  size  as  in  the  pleura  and  are 
diffusely  distributed  throughout  the  lung  lobules.  Many  are 
colored  with  carbon  pigment  or  surrounded  by  a  narrow  black  ring 
of  anthracosis.  The  tumor  growths  appear  to  arise  chiefly  in  the 
small  arterioles  and  the  picture  is  much  different  from  that  of 
metastasis  by  way  of  the  lymph  stream.  The  tissue  between  the 
tumors  varies  in  color  from  gray  to  deep  red  and  in  consistence 
from  elastic  to  firm  and  meatv.     Thrombi  occlude  manv  of  the 


Fig.  4. — Photograph  of  section  through  right  lung,   showing  metastatic  nodules. 


arterioles,  but  the  larger  vessels  are  empty.  In  some  of  the  bron- 
chioles, dark  red  blood  clots  are  found  in  which  are  small  particles 
of  opaque-white  tissue,  suggesting  tumor.  The  trachea  shows 
moderate  injection  of  the  mucosa. 

Spleen  is  about  twice  its  normal  size,  dark  red  and  firm, 

G astro-intestinal  trad  is  normal. 

Pancreas  is  dark  red  and  rather  soft  in  consistence.  The  pan- 
creatic duct  is  dilated,  but  there  is  no  bile-staining,  stone  or  plug 
of  any  kind.  The  lobules  are  well  marked  but  hemorrhage  has 
occurred  between  practically  all,  with  some  staining  of  the  lobules. 
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No  fat  necroses  are  seen  and  the  pancreatico-duodenal  artery  is 
normal  as  far  as  can  be  dissected. 

Liirr  is  much  enlarged  (weight  2360  grams),  particularly  in  its 
right  lobe,  which  on  its  lateral  and  posterior  surfaces  is  firmly 
adherent  to  the  diaphragm.  This  is  due  to  the  presence  of  a  mass 
occupying  about  half  of  the  right  lobe  and  extending  outward  so 
that  a  protuberance  with  pearly  white  borders  and  a  dark  red, 
depressed  central  portion  projects  about  1  cm.  above  the  surface 
over  an  area  about  12  cm.  in  diameter,  forming  a  growth  shaped 
more  or  less  like  a  group  of  rosettes.  The  diaphragm  appears  to  be 
invaded  and  streaks  of  grayish-white,  very  probably  tumor  tissue, 
run  from  the  liver  tumor  to  the  large  nodules  on  the  pleural  surface 
of  the  diaphragm,  ^-'ections  through  the  liver  (Pig.  3)  at  various 
angles  show  that  the  gross  tumor  is  limited  to  the  large  mass  in  the 
right  lobe,  the  remainder  of  the  organ  having  only  a  moderate 
"nutmeg"  appearance.  This  tumor  is  fairly  well  circumscribed 
and  its  greatest  diameter  is  15  cm.  It  is  of  almost  cartilaginous 
hardness  and  has  no  definite  capsule,  though  clearly  rounded  edges. 
There  is  a  distortion  of  the  liver  lobules  adjoining  it,  probably  due 
to  pressure.  The  tumor  is  not  bile-stained  and  there  is  no  gross 
evidence  of  bile  stasis.  Dissection  shows  that  the  larger  bile  ducts 
leading  to  the  tumor  abruptly  stop  when  the  tumor  is  reached. 
Small  branches  of  the  hepatic  vein  in  the  vicinit>'  of  the  tumor 
contain  thrombi  and  a  few  of  them  flecks  of  grayish-white,  quite 
firm  tissue,  possibly  tumor.  The  ducts  and  vessels  of  the  rest  of  the 
liver  show  no  lesion. 

Call-bladder  is  but  0.5  cm.  from  the  tumor,  but  its  mucosa  moves 
freely  over  the  subjacent  tissues  and  appears  normal.  Eight  black, 
faceted  calculi,  1.5  cm.  in  size,  lie  free  in  the  gall-bladder.  The 
cystic,  hepatic  and  common  ducts  in  the  porta  hepatis  show  no 
stones  or  tumor.  Two  lymph  glands  at  the  junction  of  the  cystic 
and  hepatic  ducts  ar^  enlarged  and  firm,  but  are  pale  and  do  not 
appear  to  contain  tumor. 

Kidneys  show  nothing  of  importance  except  two  small  cysts  in 
the  substance  of  the  cortex  of  the  right  kidney. 

(lenitalia.  Only  the  stump  of  the  cervix  remains  and  a  red, 
pedunculated  polyp,  2  x  0.5  cm.,  is  attached  to  the  mid})ortion  of 
the  cervical  mucosa,  bathed  in  a  reddish,  nnicoid  secretion. 

Aorta  shows  moderate  intimal  thickening  of  tiic  arch;  the  ^•cna 
cava  inferior  contains  no  thrombi. 

Microscopic  Examination,  l/rarf.  A  fairly  large  area  of  a  section 
through  the  left  ventricle  shows  degeneration  of  the  nniscle  fil>ers 
and  rephicement  by   young  fibroblasts  and  congested  capillaries. 

LmKj.  There  are  two  sections  showing  processes  that  are  alike. 
These  arc  for  the  most  i)art  filled  with  tumor  that  appears  as  nests 
of  epithelial  cells  surrounded  by  a  connectiAC  stroma  and  as  ca\ities 
lined  by  epithelial  cells  of  several  layers  of  thickness.     Most  of 
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these  cavities  show  a  tendency  in  their  walls  to  ^jrow  in  toward  the 
center,  giving  the  appearance  of  an  adenocarcinoma.  Tumor  cells 
are  seen  to  plug  many  of  the  veins.  Mitotic  figures  are  numerous. 
The  remaining  portions  of  the  sections  show  congestion  of  the 
alveolar  capillaries  and  many  small  areas  of  organizing  pneumonia. 
Large  numbers  of  desquamated  epithelial  cells  and  a  few  poly- 
morphonuclear leukocytes  are  seen  in  many  alveoli.  A  few  of  these 
contain  plugs  of  fibrin  and  invading  fibroblasts.  A  section  of  the 
trachea  and  attached  lymph  node  shows  no  tumor. 

Lymph  node  (bronchial)  is  surrounded  by  a  thick  capsule  and 
contains  abundant  carbon  pigment.  The  central  portion  shows  an 
extensive  invasion  of  tumor,  the  cells  and  their  arrangement  being 
similar  to  the  tumor  elsewhere. 

Diaphragjii.  The  section  consists  of  striated  muscle  and  tumor. 
The  muscle  fibers  in  the  region  of  the  tumor  are  replaced  by  hya- 
linized  fibrous  tissue.  Sections  of  dense  fibrous  tissue  that  have 
become  hyalinized  in  places  contain  many  irregular  cavities  filled 
with  tumor  cells. 

Spleen.     That  of  chronic  passive  congestion. 

Liver.  There  are  four  sections  showing  processes  more  or  less 
alike.  The  more  conspicuous  of  these  are  the  numerous  foci  of 
tumor  cells.  These  appear  as  elongated  and  cuboidal  epithelial 
cells,  basic  stained,  having  large,  finely  granular  nuclei  and  a  narrow 
rim  of  clear  cytoplasm.  While  some  of  the  cells  are  loosely  scattered 
the  tendency  is  for  them  to  form  columns,  supported  by  delicate 
fibrous  strands.  In  places  there  are  A\-ide  trabeculie  of  connective 
tissue.  In  the  portal  areas  there  is  a  proliferation  of  fibrous  tissue 
and  bile  ducts.  Many  of  the  latter  have  an  epithelial  lining  several 
layers  thick,  partially  occluding  the  lumen,  while  in  others  the 
epithelial  cells  have  ruptured  the  basement  membrane  and  invaded 
the  surrounding  connective  tissue  stroma.  The  tumor  cells  in 
general  are  in  every  respect  similar  to  those  of  the  bile  capillaries, 
a  feature  which  indicates  the  origin  of  the  tumor.  There  is  pressure 
atrophy  of  many  of  the  liver  cells  as  a  result  of  the  tumor  invasion 
and  marked  congestion  of  the  sinuses.  Many  show  necrosis,  partic- 
ularly about  the  central  areas,  where  many  polymorphonuclear 
leukocytes  are  seen  in  the  sinuses.  Other  liver  cells  show  tre- 
mendous fatty  infiltration.  Some  of  the  smaller  branches  of  the 
hepatic  veins  contain  tumor. 

Kidney.  There  is  but  one  section,  that  showing  the  picture  of  a 
chronic  passive  congestion  with  thickening  of  the  capsule.  There 
is. connective  tissue  increase  and  slight  thickening  of  the  glomerular 
capsule  with  atrophy  of  the  tufts  beneath  it.  In  this  region  two 
or  three  groups  of  tumor  cells  are  seen,  both  as  irregular  tubules 
and  as  small  nests  in  the  connective  tissue.  A  small  hemorrhagic 
infarct  is  present  in  the  cortex  of  the  kidney. 

Pancreas  shows  acute  hemorrhagic  necrosis,  probably  agonal. 
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Anatomical  Diagnosis.  ]Massive  adenocarcinoma  of  the  liver 
(primary),  with  metastases  to  the  lung,  pleurae,  mediastinal  lymph 
nodes  and  kidney.  Pleural  effusion  (bilateral).  Acute  hemor- 
rhagic pancreatic  necrosis.  Chronic  fibrous  myocarditis.  C'hole- 
lithiasis.  Cervical  pol}^.  Absence  of  uterus,  tubes,  ovaries  and 
appendix  (operative). 

Discussion.  The  raison  d'etre  for  the  report  of  this  case  lies  not 
so  much  in  the  underlying  pathology  which  it  presents  as  in  the 
interesting  clinical  features  which  make  it,  I  believe,  unique  among 
cases  of  this  variety. 

Primary  carcinoma  of  the  liver  is  relatively  a  rare  tumor,  its 
average  incidence  in  the  autopsy  rolls  of  ten  of  the  world's  largest 
clinics  being  about  one  in  every  thousand  autopsies.  EggeP 
reviewed  163  cases  reported  up  to  1901  and  some  150  have  been 
added  since  by  various  writers,  especially  Fischer,^  Acland  and 
Dudgeon,^  Pepere,^  Dibbelt,^  Oertel,«  Colwell,^  Polak-Daniels,^ 
Wegelin,^  Grawitz,io  Gravina,"  Herxheimer,^-  Hawes,i^  Cade,'^ 
Loehlein,i=  Wheeler,'*^  Karsner,i"  Goldzieher  and  v.  Bokay/^  Amlin- 
ger,i9  Winternitz,2o  Okazski,2i  Muir^^  and  :\Iilne.23 

Generally  speaking,  from  the  standpoint  of  morbid  anatomy, 
primary  carcinoma  of  the  liver  arises  from  a  proliferation  of  the 
liver  cells  or  from  the  cuboidal  or  columnar  epithelium  of  the 
intrahepatic  bile  ducts.  They  are  divided  broadly  into  three 
groups:  (a)  Nodular,  resembling  multiple  secondary  nodules, 
except  that  no  primary  focus  can  be  found,  and  constituting,  in 
Eggel's  careful  review,  64.6  per  cent  of  his  cases;  (h)  massive, 
consisting  of  a  large  white  or  yellowish  "mother-tumor,"  occurring 

1  Beitr.  z.  path.  Anat.  u.  Physiol.,  Jena,  1901,  30,  506. 

2  Virchow's  Arch.  f.  path.  Anat.,  1903,  174,  545-563. 
5  Lancet,  1902,  2,  1310. 

*  I  Tumori  malign  Primarii  del  Fegato,  1902,  p.  171. 

5  Ueber  hyperplas.,  adenom.  u.  prim.  Krebs  der  Leber,  Grcifswald,  1903,  F.  W. 
Kunike,  p.  61. 

6  Virchow's  Arch.  f.  path.  Anat.,  1905,  158,  199-515. 
'  Arch.  Middlesex  Hosp.,  London,  1905,  5,  123-141. 
8  Ztschr.  f.  Krebs  forsch.,  Berlin,  1905,  vol.  28. 

»  Virchow's  Arch.  f.  path.  Anat.,  1905,  179,  95-153. 
>»  Deutsche,  med.  Wchnschr.,  1905,  31,  284. 
"  Gazz.  internaz.  d.  Med.,  1905.  8,  63-65. 
"  Centralbl.  f.  allg.  Path.  u.  path.  Anat.,  Jena,  1906,  17,  724. 
"  St.  Bartholomew's  Hosp.  Rep.,  1905,  London,  1906,  41,  161. 
«<  Lyon  m6d..  1908,  110,  785  789. 

"  Beitriig.  z.  path.  Anat.,  etc.,  Jena,  1907,  42,  .531-558. 
•6  Guy's  Hosp.  Rep..  London,  1909,  68,  225  244. 
"  Arch.  d.  Med.,  1911,  8,  2.38  261. 
"  Virchows  Arch.  f.  path.  Anat.,  1911,  203,  75-131. 

>»  Primary  Carcinoma  of  Liver  with  Metastasis  to  the  Lungs,  Bonn,  1911,  J. 
Trapp. 

»»  John.s  Hopkins  Hosp.  Rep..  1916,  17,  143. 
"•  Sei-I-Kwai  Mod.  Jour.,  Tokyo,  1915.  No.  1,  vol.  34. 
n  Jour.  Path,  and  Bacteriol.,  1908,  p.  287;  1911,  p.  389. 
«  Ibid..  1909,  p.  .348. 
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usually  in  the  right  lobe  and  forming  23  per  cent  of  Eggel's  cases; 
and  (c)  difluse,  wherein  the  growth  extends  widely  throughout  the 
organ,  perhaps  without  gross  increase  in  its  size,  histogenetically 
practically  always  spheroidal-cell  in  t}j>e,  and  numerically  compos- 
ing 12  per  cent  of  the  cases.  Sauborin,-^  Hanot  and  Gilbert-^  and 
others  have  attempted  to  add  a  fourth  group,  "  cancer  avec  cirrhose," 
but  since  cirrhosis  is  so  frequent  an  occurrence  in  all  groups  (various 
observers  reporting  it  in  one-quarter  to  one-half  of  all  cases),  this 
close  interrelation  to  the  original  three  seems  to  make  this  addition 
superfluous. 

Eggel  classes  but  27  of  the  117  cases  which  are  described  micro- 
scopically as  of  the  massive  tj'pe,  and  of  these  but  3  (or  less  than 
3  per  cent)  are  considered  to  be  of  bile-duct  origin.  Other  observers, 
among  whom  are  Herxheimer,^-  and  B.  Fischer,-  have  contended 
that  50  per  cent  of  the  cases  classed  by  this  author  as  of  liver-cell 
origin  are  in  reality  bile-duct  cancers;  but  their  arguments  are  un- 
convincing, hence  for  the  present  at  least  we  will  abide  by  the  opinion 
of  the  original  observer. 

Unfortunately,  however,  a  grouping  of  the  hepatic  carcinomata 
on  this  basis  is  not  as  simple  as  these  headings  might  lead  us  to 
believe,  for  there  is  a  pronounced  overlapping  throughout,  and  in 
addition  there  are  further  subheads  separating  "solid"'  and  "ade- 
nomatous" tumors  as  well  as  those  of  liver-cell  and.  bile-duct  origin. 
Hence  we  shall  not  concern  ourselves  further  with  the  vagaries  of 
classification  but  rather  proceed  to  a  discussion  of  the  case  at  hand. 

Etiologically  we  are  on  no  more  familiar  ground  than  in  malig- 
nancy elsewhere,  though  the  relative  frequency  of  an  alcoholic 
history,  as  well  as  the  common  coincident  hepatic  cirrhosis, 
favors  the  view  that,  in  a  certain  proportion  at  least,  "we  have  a 
vicarious  hA"pertrophy,  which,  from  some  unknown  cause,  proceeds 
past  its  goal  and  by  atypical  growth  leads  to  the  formation  of  a 
tumor"  (Orthj-^Schmeiden;-^)  or,  in  the  words  of  Rolleston,--  "There 
is  an  acquired  habit  of  proliferation  of  the  liver  cells  which,  starting 
as  a  compensatory  hyperplasia  and  thus  giving  rise  to  multiple 
adenomata  in  cirrhosis,  eventually  becomes  so  excessive  as  to 
constitute  carcinoma."  It  is  interesting  that  whereas  gall-stones 
are  so  common  a  finding  in  carcinoma  of  the  extrahepatic  bile  ducts 
and  gall-bladder  (in  SO  to  90  per  cent  of  cases  according  to  most 
statistics),  in  the  type  under  discussion  they  seem  to  be  but  occa- 
sional incidental  occurrences,  found  in  none  of  41  cases  and  in  but 
5  of  25  cases  in  the  series  reported  from  two  large  London  hospitals. 
There  are,  of  course,  the  usual  references  to  trauma  and  heredity, 

^*  Essai  sur  I'adenome  du  foie,  Th.  doct.,  Paris,  1881. 

^''  £tudes  sur  les  maladies  du  foie,  Paris,  1888,  p.  30. 

=«  Path.  Anat.,  1887.  s.  955. 

2'  Virchow's  Arch.,  1900,  154,  s.  290. 

"  Diseases  of  the  Liver,  Gall-bladder  and  Bile  Ducts,  Macmillan,  1914. 
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and,  under  the  latter,  Hedinger^^  cites  an  unusual  pair  of  cases  in 
which  two  sisters,  aged  seventy-one  and  seventy-seven  years,  came 
to  autopsy  in  his  clinic  within  the  same  week,  each  showing  a  definite 
primary  carcinoma  of  the  liver.  However,  aside  from  this  single 
unique  observation,  the  hereditary  factor  is  more  conspicuous  by 
its  absence  than  otherwise. 

Incidence,  (a)  Age:  Although  Eggel's  figures  and  those  of  the 
majority  of  writers  on  this  subject  show  that  a  large  majority  of 
cases  fall  within  the  so-called  "tropic  of  cancer,"  Castle^"  has 
reported  42  cases,  all  apparently  authentic,  and  to  these  Griffitlr^i 
has  added  15  more,  occurring  under  sixteen  years.  The  relatively 
high  incidence  in  the  first  year  (28  per  cent)  points  toward  a  possible 
congenital  factor  in  many  of  these  juvenile  tumors. 

(6)  Sex:  Contrary  to  the  finding  in  secondary  carcinoma  of  the 
liver,  but  in  keeping  with  cirrhosis  itself,  the  male  incidence  definitely 
predominates  (63  per  cent  in  Eggel's  series). 

Location.  Of  the  above-mentioned  27  cases  of  carcinoma  of  the 
massive  type,  18  were  in  the  right  lobe  alone,  6  in  the  left  alone  and 
3  showed  a  generalized  infiltration. 

Clinical.  Symptomatically  there  is  an  unusual  uniformity  in  the 
list  of  complaints  recorded,  which  consist  in  the  main  of  general 
weakness,  a  sense  of  epigastric  fulness  proceeding  later  to  epigastric 
or  right  upper  quadrant  pain,  occasional  dyspnea  and  often  diarrhea. 
Physical  examination  reveals  (a)  jaundice,  usually  relatively  mild, 
in  about  60  per  cent  of  the  cases  reported;  (b)  ascites,  frequently 
hemorrhagic,  in  about  58  per  cent;  (c)  edema,  most  often  of  the 
lower  extremities,  in  40  per  cent;  (d)  splenic  enlargement  in  32 
per  cent;  and  (e)  fever,  practically  always  of  a  very  moderate  grade, 
14  per  cent;  with  (/)  tenderness  on  pressure  over  the  hepatic  area 
in  a  large  majority  of  cases.  The  postmortem  evidence  has  rather 
frequently  shown  pulmonary  metastases,  contrary  to  the  teachings 
of  most  text-books  on  the  subject,  but  in  no  previous  case  which 
I  have  found  has  the  new  growth  there  been  of  sufficient  extent  or 
importance  to  have  gi\en  abnormal  findings  on  the  physical  examina- 
tion of  the  chest  during  life. 

With  the  rather  sparse  signs  found  over  the  chest  in  the  i)resent 
case,  our  first  evidence  of  the  real  extent  of  the  pulmonary  process 
came  from  the  observation  of  the  pulmonary  "vital  capacity"  of 
the  patient  or  the  volume  in  cubic  centimeters  of  "the  greatest 
possible  exj)irati()n  after  the  deepest  possible  inspiration."  as 
recorded  on  the  ordinary  water  spirometer.  It  is  a  measurement,  in 
short,  of  the  depth  to  which  the  respiration  can  be  increased. 
Peabody''-  has  recently  given  an  admirable  discussion  of  this  subject 
with  a  thorough  review  of  the  literature  on  it.     Xormal  standards 

»  Ccntnilhl.  f.  Ma.  p.ith.  Anat..  1015.  27,  .SS5. 
3»  SurK..  Clyncc.  and  Olwt.,   I(tl4.  18,  477. 
"  Am.  Joru.  Med.  .Sc,  191S,  79,  155. 
"  Oxford  Medicine.  1910,  1,  599-609. 
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liave  been  established  for  l)oth  sexes  with  respect  to  tiie  incHvidiial 
surface  area,  as  determined  by  the  height  and  weight  table  of 
Dii  Bois.-^^  Results  in  children  and  in  individuals  over  forty  have 
not  been  published,  but  from  personal  observation  in  a  considerable 
number  of  the  latter  there  seems  to  be  a  decrease  normally  to  75  to 
80  per  cent  of  the  normal  standard  for  younger  adults,  as  the  tissue 
elasticity  grows  less.  However,  as  the  lowering  of  the  vital  capacity 
in  the  case  under  discussion  was  about  41  per  cent  of  normal  on 
entrance,  it  is  seen  that  the  change  is  pronounced  enough  to  be  a 
distinct  guide  in  diagnosing  the  scope  of  the  lung  pathology,  and  this 
was  further  borne  out  by  the  continued  fall  as  the  process  advanced 
clinically  and  roentgenologically. 

Summary:  1.  The  case  under  discussion  is  one  of  primary  car- 
cinoma ot  the  right  lobe  of  the  liver,  originating  from  the  epithelium 
of  the  intrahepatic  bile  ducts. 

2.  Metastases  are  demonstrated  in  the  liver  substance,  in  glands 
at  the  lung  hila,  in  the  kidney  and  seeded  throughout  the  paren- 
chyma, pleurjfe  and  bloodvessels  of  both  lungs.  Numerous  thrombi 
are  found  in  the  hepatic  veins. 

3.  Many  of  the  classical  features  of  tumors  of  this  type,  /.  e., 
the  right  upper  abdominal  quadrant  pain,  jaundice,  ascites  and 
edema,  are  lacking.  The  pulmonary  symptoms,  thoracic  pain, 
dyspnea  and  hemoptysis,  led  to  the  patient's  entrance  into  the 
hospital  and  dominated  the  picture  throughout,  producing  the  most 
interesting  phase  of  the  case,  the  marked  reduction  in  vital  capacity 
as  compared  with  the  relative  insignificance  of  the  pulmonary  signs. 
The  change  in  vital  capacity  furnished  the  first  real  evidence  of  the 
extent  of  progress  of  the  intrathoracic  process,  which  was  later 
demonstrated  in  the  autopsy  room. 

In  conclusion,  the  wTiter  wishes  to  acknowledge  his  obligation  to 
Dr.  Victor  C.  Jacobson  for  his  kind  assistance  in  the  pathological 
studv  of  the  case. 


THE   EARLY  MANIFESTATIONS   AND   RATIONAL   TREATMENT 
OF  TABES  DORSAUS. 

By  Hexry  F.  Stoll,  M.D., 

ASSISTANT    VISITING    PHTSirlAN    AND     SYPHILOLOGIST    TO     THE     HARTFORD     HOSPITAL, 

HARTFORD.    CONN. 

Our  conception  of  tabes  dorsalis,  the  most  common  of  the  chronic 
diseases  of  the  spinal  cord,  has  undergone  many  changes  during 
recent  years.  That  it  was  in  some  way  related  to  syphilis  was  early 
recognized  by  Kournier  and  his  contemporaries,  but  the  fact  that 
the  common  manifestations  of  syphilis  had  usually  been  in  abeyance 

M  Arch.  d.  mcd.,   1916.  17,  855. 
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for  many  years  when  the  symptoms  of  tabes  made  their  appearance, 
led  to  the  behef  that  it  was  a  seqnel  rather  than  a  manifestation 
of  an  active  sjT)hiHtic  process.  It  was  accordingly  considered  as  a 
parasyphilitic  affair  until  the  modern  methods  of  spinal  fluid 
examination  conclusively  established  its  syphilitic  nature.  It  is 
now  believed  that  infection  of  the  nervous  system  takes  place  at  the 
time  of  maximal  spirochetal  mobilization  in  from  25  to  35  per  cent 
of  cases,  that  is  during  the  period  of  secondary  manifestations^ 
It  is  interesting  to  speculate  why  so  many  years  elapse  after 
infection  before  symptoms  appear.  Warthin  has  demonstrated  that 
spirochetes  may,  for  a  time  at  least,  lie  between  the  cells  of  the 
heart  muscle  without  producing  any  change  in  the  adjacent  cells. 
It  is  possible  that  the  same  thing  obtains  in  nervous  tissue.  We 
know  that  the  changes  produced  by  syphilis  are  brought  about  very 
slowly.  Years  elapse  between  the  beginning  of  the  perivascular 
infiltration  about  the  vasa  vasora  in  the  adventitia  of  the  aorta 
and  the  appearance  of  aneurysmal  symptoms.  The  same  must  be 
true  when  the  nervous  system  is  attacked.  In  some  cases  trauma 
seems  to  precipitate  the  symptoms;  in  others  exposure,  oversvork, 
excesses,  etc.,  appeared  to  be  responsible.  It  has  been  suggested^ 
that  the  initial  implantation  of  spirochetes  in  nervous  tissues  does 
not  constitute  an  infection,  as  we  usually  understand  it,  but  pro- 
duces rather  a  sensitization  or  a  condition  of  "hyperallergie." 
Later,  when,  as  the  result  of  some  of  the  causes  already  enumerated, 
there  is  a  fresh  mobilization  of  organisms  or  their  toxins,  flooding 
of  the  nervous  system  results,  with  activation  of  the  previously 
established  foci.  Thus  it  is  that  a  reaction  in  hypersensitive  tissue, 
even  though  there  be  relatively  few  spirochetes  present,  may  be  of 
serious  nature  and  lead  to  grave  tissue  destruction.  Before  dis- 
cussing the  symptomatology  and  physical  signs  it  may  be  well  to 
briefly  consider  the  present  conception  of  the  pathology.  It  is  now 
believed  that  the  degeneration  in  the  columns  of  Goll  and  Burdock 
is  not  primary  but  secondary  to  change  in  the  posterior  roots  and 
ganglia.  The  process  prohahJii  he(/i)is  as  a  slowh/  })r()(iressive  menin- 
gitis, often  minute  in  extent,  about  the  yostrrio-r  roots  proximal  to  the 
ganglia.  The  small  vessels  of  the  pia  arachnoid  show  a  perivascular 
plasma  aiul  round-cell  infiltration.  This  inflammatory  process, 
possibly  by  pressure,  results  in  a  degeneration  of  the  ganglia  and  of 
the  centrii)edal  roots,  which  is  followed  by  an  ascending  degenera- 
tion in  the  posterior  cohunns.  It  is  at  once  apparent  that  recognition 
of  the  symptoms  and  signs  that  precede  the  stage  of  degeneration  is  of 
paramount  importance  if  our  therapy  is  to  arail. 

A  basilar  meningitis  is  fre([uently  ])resent  and  implication  of  the 
cranial  nerves  often  follows,  especially  the  third,  fourth  and  sixth; 
in  fact,  this  may  be  the  first  evidence  of  involvement  of  the  nervous 
system.  The  most  dreaded  of  all  manifestations,  optic  atrophy,  is 
now  thought  to  be  secondary  to  meningitis.     IVgcneration  of  the 
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peripheral  sensory  neurons  has  long  been  recognized,  but  the 
sequence  of  its  occurrence  has  not  been  definitely  determined. 
Both  Ehrman  and  Levaditi'  have  shown  that  the  Spirocheta  pallida 
may  pass  from  the  primary  lesion  up  the  peripheral  nerves;  they 
have  discovered  the  organism  not  only  in  the  lymph  spaces  of  the 
perineurium,  but  actually  between  the  nerve  fibers. 

Orr  and  Rows^  have  shown  experimentally  that  toxins  introduced 
into  the  sheaths  of  the  peripheral  nerves  will  produce  "tabetic 
lesions"  in  the  cord;  they  believe  tabes  results  from  lymphogenous 
infection.  From  the  extensive  and  varying  pathology  it  is  obvious 
that  the  symptomatology  must  be  exceedingly  diverse  and  often 
confusing.  Curious  complexes  arise,  due  to  the  fact  that  certain 
sensory  neurons  are  in  a  state  of  acute  irritability  causing  pain, 
while  others,  more  or  less  completely  degenerated,  cause  varying 
degrees  of  anesthesia  and  paresthesia.  The  difficulty  in  walking, 
for  instance,  so  apparently  a  motor  difficulty,  is  not  due  to  motor- 
tract  involvement  but  the  degeneration  of  the  sensory  neurons  with 
resulting  loss  of  the  sense  of  position.  Because  of  the  great  variety 
of  symptoms  we  see  tabetics  seeking  relief  not  alone  from  their 
family  doctor  but  from  the  specialist  in  "rheumatism,"  the  ortho- 
pedist, the  gyncologist  and  the  eye,  ear,  throat  and  nose  specialist. 
We  see  them  swallowing  stomach  tubes,  duodenal  tubes  and  barium 
meals;  using  vibrators  and  electric  batteries;  being  robbed  of  their 
prostates,  and  periodically  having  their  abdomens  explored.  One 
is  impressed  in  taking  the  history  of  these  unfortunates  not  only  with 
the  long  period  of  time  that  intervenes  between  the  primary  infection 
and  the  development  of  symptoms  but  by  the  number  of  years  that 
often  elapse  after  seeking  relief  before  the  nature  of  the  trouble  is 
recognized.  In  order  to  illustrate  this  varied  symptomatology  I 
have  reviewed  the  histories  of  60  cases  comprising  hospital,  referred 
and  private  patients  seen  during  the  past  few  years.  Thirty  per 
cent  were  females  and  70  per  cent  males.  The  average  age  of  the 
women  was  forty  years  and  of  the  men  forty-five  years.  A  history 
of  syphilis  was  present  in  45  per  cent  of  the  men  but  in  only  16 
per  cent  of  the  women.  In  4  cases  the  infection  appeared  to  have 
been  prenatal;  in  6  others  this  was  suggested. 

Pain  is  hy  far  thr  most  comvion  syvijjtom  campUnnrd  of.  The 
common  term  "lightning  pains"  well  describes  their  sudden  onset, 
stabbing  nature  and  rapid  abatement.  They  were  present  in  over 
60  per  cent  of  this  series.  The  pains,  however,  are  not  always  so 
intense  and  characteristic,  and  sciatica  may  be  closely  simulated. 
Numbness  and  tingling  in  the  extremities,  most  commonly  in  the 
feet,  also  "drawing"  sensations  in  the  feet,  are  common  symptoms 
and  may  precede  the  pains  by  a  consideral)le  period,  but  because  of 
their  unobtrusive  character  are  often  disregarded  by  the  patient. 
While  pain  is  the  chief  symptom,  careful  questioning  will  frequently 
reveal  that  other  symptoms,  perhaps  more  characteristic  of  the 
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condition  than  the  pain,  have  existed  for  some  time  previously. 
It  is,  for  this  reason,  important  that  a  complete  history  be  obtained, 
whenever  patients  complain  of  vague  pains  in  various  parts  of  the 
body,  as  the  fitting  together  of  isolated  and  in  themselves  insignifi- 
cant data  will  oftentimes  enable  one  to  make  a  diagnosis  that  the 
blood  and  spinal  fluid  examinations  will  substantiate. 

Case  I. — When  J.  H.  was  thirty-nine  years  old  he  began  to  notice 
that  he  would  have  sharp,  fleeting  pains  just  above  his  heels  in  the 
evening;  if  at  a  meeting  he  would  frequently  have  to  retire,  as 
walking  about  caused  the  pains  to  disappear.  There  was  also  a 
"  drawing  sensation,"  as  though  his  feet  were  in  a  vise.  These  pains 
were  suggestive,  but  their  significance  was  increased  many  fold  by 
the  fact  that  for  several  years  he  had  noticed  that  he  could  go  for 
many  hours  ivithout  any  inclination  to  pass  his  urine,  and  that  when 
he  did  void  he  passed  a  large  amount.  These  symptoms  slowly 
increased  and  his  hearing  began  to  fail.  About  five  years  later 
incontinency  began  and  the  urine  became  foul.  At  this  time,  ten 
years  after  the  first  symptoms  and  twenty-five  years  after  his 
chancre  had  been  cauterized,  he  was  referred  to  a  surgeon  for 
prostatectomy.  Fortunately  the  surgeon  happened  to  be  the  late 
Dr.  O.  C.  Smith,  who  recognized  a  cord  lesion  and  referred  him  to 
me  for  treatment. 

Bladder  symptoms  are  mentioned  as  occurring  early  in  43  per  cent 
of  this  series.  This  percentage  I  think  would  have  been  increased 
if  more  care  had  been  taken  in  investigating  it.  Inconscious 
distention  of  the  bladder  is  <ften  the  earliest  symptom,  frequently 
preceding  incontinency  by  many  years.  It  does  not  seem  that  this 
symptom  has  received  the  attention  that  it  merits.  The  loss  of 
bladder  sensibility  to  distention  develops  so  insidiously  that  the 
patient  is  usually  unconscious  of  it  until  specific  inquiry  directs  his 
attention  to  it.  If  he  has  noted  it  he  may  likely  consider  it  a  con- 
venience rather  than  an  omen  of  serious  import.  lie  may  state  that 
he  can  "go  all  day"  without  voiding,  and  will  then  pass  a  large 
amount.  Some  delay  in  initiating  the  act  and  in  its  completion 
may  be  present.  The  diminution  of  bladder  sensibility  may  pre- 
cede the  development  of  lightning  ])ains  by  several  years.  The 
characteristic  cystoscopic  a])i)('aran('e  of  the  bladder  wall  will  be 
referred  to  later. 

So  gradual  may  be  the  loss  of  conductivity  of  the  centripedal 
neurons  that  originate  in  the  skin,  muscles  and  joints,  and  keep  us 
advised  as  to  the  position  of  our  extremities,  that  unsteadiness  in 
performing  arcustunicd  nioreinents  may  first  be  noticed  by  others. 
Thus  a  man  who  considered  himself  well  was  told  by  friends  that  lie 
walked  as  though  intoxicated,  it  is  not  uncommon  for  patients  to 
note  unsteadiness  in  going  up  an<l  down  stairs  as  the  first  symptom, 
though  the\'  will  often  acknowledge  that  their  feet  had  felt  innnb  for 
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a  thno  previously.  The  first  symptom  one  woman  noticed  was  that 
she  bumped  against  the  corners  of  the  table  Avhen  walking  about  her 
living  room  and  found  it  necessary  to  steady  herself;  this  was  several 
years  before  the  lightning  pains  began.  Another  woman  first 
noticed  difficulty  in  threading  her  needle,  apparently  due  to  lack  of 
coordination  or  diminished  tactile  sense  rather  than  to  poor  vision. 
A  married  woman,  aged  forty  years,  first  noticed  a  numb,  dead  feel- 
ing in  the  outer  aspect  of  the  lower  third  of  the  left  thigh.  Later 
the  same  sensation  extended  over  the  sides  of  the  chest  and  the  right 
shoulder.  It  was  not  until  several  years  later  that  the  development 
of  severe  leg  pains  caused  her  to  seek  relief,  at  which  time  the  signs 
of  tabes  were  definite.  Sometimes  the  symptoms  are  typical  of  ivhat 
ice  term  neurasthenia. 

Case  II. — A  man,  aged  thirty-sLx  years,  complained  of  a  nervous 
feeling  iu  his  stomach  and  "gas,"  and  nervousness  in  his  back  and 
insomnia.  He  was  too  nervous  to  work.  The  stomach  symptoms 
were  by  far  the  worst,  and  a  specialist  washed  his  stomach  on 
eighty  consecutive  days.  When  I  saw  him  several  months  later  he 
was  an  advanced  taboparetic. 

The  marked  dissimilarity  in  symptomatology  is  well  shown  by  two 
cases  that  were  in  the  women's  ward  on  Dr.  (^ochran's  service  at 
the  hospital  at  the  same  time  a  year  ago.  They  also  illustrate 
that  the  physical  signs  are  not  always  the  same. 

Case  III.— H.  H.,  a  woman,  aged  thirty-nine  years,  had  been 
in  her  usual  health,  save  for  some  blurring  of  vision  occasionally 
and  a  slight  cough,  until  four  days  before  admission  to  the  hospital. 
At  this  time,  while  bending  over  her  work,  she  was  seized  with  a 
feeling  of  numbness  and  a  sensation  of  "pins  and  needles"  around 
the  toes.  The  legs  were  very  weak  and  she  had  difficulty  in  walking 
upstairs.  The  following  day  the  same  tingling  de^'eloped  in  the 
fingers  of  both  hands  and  s])read  up  the  arms.  The  day  after 
admittance  to  the  hospital  she  could  not  stand  alone.  The  pupils 
were  unequal,  dilated  and  immobile,  the  deep  reflexes  ivere  absent, 
the  Wassermann  was  positive  in  the  blood  and  spinal  fluid  and  the 
colloidal-gold  test  ga\e  a  paretic  curve. 

An  entirely  different  picture  was  present  in  the  next  case. 

Case  I\'. — A  married  woman,  aged  twenty-six  years,  complained 
of  palpitation  and  dyspnea.  F'.ight  weeks  before  she  had  a  curettage 
following  a  criminal  abortion;  one  week  later  she  began  to  have 
tachycardia  and  became  short  of  breath.  A  little  blood  had  been 
present  in  the  urine  several  times.  She  was  very  nervous,  which 
seemed  to  account  for  the  rapid  heart  action,  which  was  140,  per- 
fectly regular,  with  all  beats  coming  through  to  the  wrist.  A  rate 
of  over   120  was  maintained   for  a  number  of  days.     She  was 
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emotional  and  cried  a  good  deal.  The  urine  obtained  by  catheter 
always  contained  red  blood  cells,  which  cystoscopy  demonstrated 
came  from  the  kidneys.  The  amount  and  gravity  of  the  urine  was 
normal  and  there  was  no  nitrogen  retention,  though  there  was 
some  diminution  in  the  phthalein  output.  Typical  leg  imim  were 
present  after  antisyphilUic  treatment  was  started;  these  focal  reactions 
are  very  suggestive.  Pupils  regular,  equal  and  actiiely  mobile. 
On  admission  the  knee-jerks  were  much  diminished  and  unequal; 
five  months  later  they  loere  absent.  Ankle-jerks  were  present  at  first, 
hut  disappeared  several  months  before  the  knee-jerks  became  absent. 
Blood  Wassermann  was  positive;  spinal  fluid  Wassermann  was 
positive;  colloidal-gold  luetic  curve. 

The  pains  due  to  lesions  in  the  upper  segments  of  the  cord  are  less 
common  and  more  difficult  of  recognition.  They  may  be  very 
severe  and  ''colicky,"  or  the  patient  may  experience  a  sense  of  con- 
striction, as  though  a  rope  or  a  band  were  drawn  about  the  chest. 

Case  V.— M.  P.,  aged  thirty-seven  years.  Eleven  years  pre- 
viously and  seven  years  after  his  initial  lesion  he  began  experiencing 
severe  pains  through  the  lower  part  of  hi^  chest  and  the  upper  part  of 
the  abdomen,  more  marked  on  the  right  side.  Electricity  failing  to 
give  relief  the  right  nipple  and  a  small  amount  of  mammary  gland 
immediately  surrounding  it  was  removed.  The  pain  persisting,  with 
commendable  perseverance,  though  with  questionable  judgment, 
the  surgeon  removed  the  other  nipple.  Eleven  years  after  the  pain 
started  he  was  an  advanced  tabetic. 

« 

Case  VI. — D.  J.,  a  woman,  aged  thirty-six  years,  complained  of 
pain  under  the  left  scapula.  This  was  diagnosed  as  pleurisy,  and 
some  relief  seemed  to  follow  the  application  of  adhesive  straps. 
It  was  subsequently  present  along  the  right  side  as  well.  It  finally 
became  more  marked  and  was  then  described  as  a  sense  of  constric- 
tion, as  though  something  were  tied  about  the  chest.  Soon  the 
development  of  gastric  crises  and  the  loss  of  the  reflexes  placed  the 
diagnosis  on  a  firm  basis. 

Very  distressing  are  the  so-called  crises  affecting  various  viscera — 
stomach,  kidney,  heart,  larynx,  etc. 

Case  VII. — I  have  at  present  a  patient,  aged  thirty-two  years, 
who  illustrates  the  varying  nature  of  the  crises.  On  two  occasions, 
about  eight  months  ago,  he  was  awakened  at  night  with  severe  pain 
"about  the  heart" —  the  pains  extended  into  the  left  arm.  'Within  a 
few  weeks  he  had  a  pain  in  the  region  (f  the  liver,  begiiuiing  gradually 
but  soon  b(>c()niing  so  severe  that  mori)hine  was  re(iuired.  This  was 
uc  com])anied  by  pain  in  the  right  arm.  The  next  attack  allVcted  the 
p  record ial  region  and  the  left  arm.  The  succeeding  one,  which  was 
confined  to  the  hrjiotic  area,  was  preceded  for  a  couple  of  days  by 
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pains  ill  the  right  arm.  In  the  hist  attack  but  one  the  pain  was 
again  in  the  left  side  at  about  the  level  of  the  fifth  and  sixth  ribs. 
The  most  recent  attack  was  very  severe  and  confined  to  the  region 
of  the  right  costal  border.  A  positive  diagnosis  of  gall-stones  was 
made  by  several  physicians  who  saw  him,  and  an  operation  was 
urged.  In  addition  to  these  severe  attacks  he  describes  a  "soreness 
inside"  across  the  chest,  and  has  himself  observed  that  the  skin 
opposite  the  third,  fourth  and  fifth  ribs  is  less  sensitive  to  touch 
than  above  and  below  this  area.  In  two  attacks  it  was  observed 
that  the  abdominal  muscles  were  held  very  rigidly,  but  no  tenderness 
coukl  be  elicited;  in  other  attacks  the  abdomen  was  soft.  The 
pains  which  came  in  waves  w^ere  very  intense.  The  pupils  were 
normal.  The  deep  reflexes  were  absent;  both  blood  and  spinal 
fluid  \Yassermamis  were  positive. 

Gastric  crises  are  the  most  common  type  and  were  present  in  10 
per  cent  of  this  series.  When  they  precede  the  pupillary  changes 
and  the  loss  of  the  deep  reflexes  they  are  very  difficult  of  diagnosis. 
The  moderate  leukocytosis  that  has  been  present  in  several  of  our 
cases  adds  to  the  difficulty.  Severe  abdominal  pain,  accompanied 
by  vomiting  but  without  abdominal  rigidity  or  localized  tenderness, 
shoidd  suggest  tabes.  The  crises  are  generally  described  as  beginning 
without  prodromata;  severe  attacks  of  pain  and  vomiting  lasting 
for  a  number  of  days.  In  a  few'  cases  I  have  seen  the  attacks  were 
preceded  by  two  or  three  days  of  discomfort  and  drawing  sensations 
in  the  lower  part  of  the  back,  described  by  one  woman  as  similar 
to  labor  pains.  While  the  severity  of  the  pains  may  suggest  gall- 
stones the  most  common  mistake  is  to  diagnose  some  stomach 
lesion.  Sufferers  from  this  condition  have  often  been  operated 
upon  not  once  but  several  times. 

Case  VIII. — L.  O.,  aged  thirty-six  years,  who  had  a  chancre 
years  before,  was  admitted  to  the  Hartford  Hospital  about  ten 
years  ago  complaining  of  severe  abdominal  pains  and  persistent 
vomiting  of  several  days  duration.  Several  years  before,  when  he 
had  the  same  symptoms,  he  was  operated  for  suspected  gall-stones 
in  a  hospital  in  Brooklyn,  but  none  were  found.  Fifteen  months 
later  he  was  operated  in  New  York  for  adhesions;  six  months  later, 
his  symptoms  persisting,  he  was  again  explored  in  another  New  York 
hospital.  As  he  appeared  to  ha^■e  an  open  season  for  laparotomies 
the  year  around  it  is  quite  natural  that  we  should  emulate  the 
example  of  the  distinguished  New  York  surgeons.  Accordingly 
the  abdomen  was  opened  for  the  fourth  time,  revealmg  a  mass  of 
adhesions. 

But  this  was  years  ago;  today,  with  the  assistance  furnished  by 
the  roentgen-ray,  the  blood  Wassermann  and  the  spinal-fluid 
examination  such  mistakes  would  not  occur.  Of  course,  the  tabetic 
is  liable  to  any  other  malady  to  which  man  is  heir,  as  a  recent 
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patient  demonstrated.  He  had  severe  npper  abdominal  pain  and 
the  typical  signs  of  tabes,  but  a  negative  blood  and  spinal  fluid. 
Antisyphilitic  treatment  did  not  relieve  him,  so  the  abdomen  was 
opened  and  a  carcinoma  of  the  gall-bladder  was  found. 

Laryngeal  crises  are  fortunately  very  rare  anfl  occurred  in  but  one 
of  this  series. 

Case  IX. — M.  E.,  aged  thirty-nine  years,  had  very  severe 
attacks  of  choking,  first  coming  on  after  drinking  to  excess.  He 
would  awaken  at  night  choking  and  would  become  deeply  cyanosed. 
All  accessory  muscles  of  respiration  were  called  into  play.  The  pulse 
was  of  good  quality  in  one  attack  and  very  faint  in  another  one. 
The  attack  would  last  from  a  few  minutes  to  an  hour.  During  the 
severest  attack  in  1913  artificial  respiration  was  resorted  to,  and  it 
seemed  as  if  death  would  take  place  at  any  minute.  He  had  been 
suffering  very  severely  prior  to  the  time  from  leg  pains  and  had  been 
given  a  number  of  hypodermics  of  morphine.  It  is  possible  that 
this  was  a  factor,  as  tabetics  are  occasionally  met  with  who  stand 
morphine  very  badly.  Several  years  ago  I  almost  lost  one  patient 
following  the  administration  of  a  small  amount  of  codein  and 
morphine  for  leg  pains. 

One  patient  seen  several  years  ago  was  subject  to  ^■ery  severe 
attacks  of  pain  that  were  localized  in  the  symphysis  pubes.  A 
recent  case  complains  of  a  pain  that  "comes  quickly"  in  the  region 
of  the  sacrum;  it  extends  forward  across  the  lower  abdomen,  and 
the  patient  then  experiences  the  desire  to  go  to  stool.  An  enema, 
even  though  no  bowel  movement  results,  gi\"es  relief  for  several 
hours. 

Se^'ere  pain  referred  to  the  kidney,  designated  as  a  renal  crisis, 
occurred  in  3  patients.  In  one  man,  who  also  had  gastric  crises, 
the  pain  radiated  to  the  testicle.  There  may  be  no  radiation,  the 
pain  suddenly  comes  on  with  great  intensity,  persists  for  a  few 
minutes  and  then  subsides  momentarily,  only  to  recur  with  stabbing 
intensity.     In  1  very  typical  case  I  could  elicit  no  tenderness. 

Case  X. — One  of  the  most  interesting  cases  of  this  series  was  a 
man,  aged  twenty-two  years,  referred  to  me  by  Drs.  Kingsbury  and 
Hutchison,  to  whom  I  am  indebted  for  the  early  notes  in  the  case. 
He  complained  of  severe  pain  in  the  right  flank  radiating  to  the  penis; 
also  hematuria  and  increased  frequency,  with  difliculty  in  starting 
the  stream.  He  had  had  two  similar  attacks  during  the  two  years 
preceding,  and  during  one  of  which  there  had  been  considerable 
albumin  in  the  urine.  The  pupils  and  the  knee-jerks  were  normal 
and  the  roentgen-ray  for  kidney-stone  was  negative.  (Cystoscopy 
by  Dr.  T.  N.  llcpl)urM,  who  made  the  following  resume  of  his 
findiiigs: 

"It  is  evident  that  this  man's  kidneys  arc  functioning  (>(|ually 
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and  apparently  normally,  as  shown  by  their  excretion  both  by 
indigo  carmin  and  phthalein.  His  marked  bladder  trabeciilation 
suggests  some  spinal-cord  pathology.  The  history  of  urine  spasm 
during  his  attacks  of  renal  colic  with  swelling  of  the  extremities 
suggests  that  these  times  he  has  acute  nephritis  with  hemorrhage. 
In  view  of  the  fact  that  the  ureters  admit  No.  7  catheters  without 
difficulty  under  anesthesia  and  the  roentgen-ray  being  negative, 
there  seems  to  be  no  calculous  pathology.  With  his  marked 
bilateral  hemorrhages  and  his  normal  renal  function  the  diagnosis 
of  essential  hematuria  seems  very  possible.  His  bladder,  nervousness 
with  intermittent  bladder  spasm,  suggests  the  true  bladder  tic.  My 
personal  diagnosis  is  that  he  has  essential  intermittent  hematuria 
with  blood-clots  forming  in  his  ureters,  causing  ureteral  spasm 
and  secondary  bladder  spasm  which  causes  his  incontinence.  My 
treatment  should  depend  largely  upon  the  spinal-fluid  examination 
and  Wassermann." 

Both  the  blood  Wassermann  and  spinal-fluid  Wassermann  were 
positive  and  the  patient  showed  the  paretic  colloidal-gold  reaction. 
Two  years  later  the  pupils  ivere  immobile  and  the  knee-jerks  had 
disappeared. 

This  was  1  of  the  4  cases  in  which  the  infection  appeared  to 
have  been  prenatal. 

Drs.  Hepburn  and  S])illane  have  cystoscoped  all  of  our  recent 
cases  and  the  bladder  trabeculation  has  been  found  almost  without 
exception.  The  trabeculation  may  be  due  to  hypertrophy  of  the 
muscles  of  the  bladder  resulting  from  an  attempt  to  overcome  the 
distention  that  takes  place  because  the  sensory  nerves  of  the  l)lad- 
der  that  initiate  the  act  o£  micturition  are  degenerated.  We, 
however,  do  not  feel  that  tabes  is  the  only  cord  lesion  that  will 
produce  trabeculation. 

One  never  ceases  to  marvel  at  the  extensive  pathology  tliat  may  be 
present  without  causing  symptoms.  I  vividly  recall  a  man,  brought 
to  the  hospital  some  years  ago,  because  of  a  minor  injury,  who  had 
an  aneurysm  as  large  as  a  child's  head.  He  had  stoutly  maintained 
that  he  had  no  symptoms  and  refused  to  remain  longer  than  was 
required  for  his  scalp  wound.  Many  have  seen  patients  with 
extensive  pulmonary  tuberculosis  who  had  at  no  time  any  symptoms 
of  this  disease.  The  following  case  illustrates  the  necessity  for  a 
complete  examination  irrespective  of  the  patient's  complaint  and 
demonstrates  that  extensive  changes  of  a  permanent  nature  may  l)e 
present  in  the  nervous  system  notwithstanding  the  complete  freedom 
of  symptoms. 

Case  XI. — C.  E.,  a  robust  man,  aged  forty-four  years,  who  looked 
the  picture  of  health,  came  to  me  for  an  examination  of  his  lungs. 
Several  years  previously  he  had  tuberculosis  with  bacilli  in  the 
sputum.     He  had  been  free  from  symptoms  for  some  time,  though 
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he  was  recently  advised  by  an  eminent  specialist  in  tuberculosis 
that  it  was  too  soon  for  him  to  resume  his  work.  He  desired  the 
examination  in  order  that  he  might  secure  a  pension  as  a  Spanish 
War  veteran.  He  had  a  very  few  fine  rales  on  coughing  at  the 
apices;  they  did  not,  however,  suggest  activity.  His  blood-pressure 
was  considerably  elevated  and  there  was  a  heavy  trace  of  albumin 
in  the  urine.  There  was  left  external  strabismus.  The  pupil  of 
the  left  eye  was  normal;  that  of  the  right  eye  was  immobile.  Both 
knee-  and  ankle-jerks  were  absent.  Blood  and  spinal-fluid  Wasser- 
mann  was  four  plus  and  a  luetic  colloidal-gold  curve. 
.  Contrast  with  this  asymptomatic  case  with  definite  physical 
signs,  the  following  case  recently  seen  in  whom  the  symptoms 
are  marked,  but  the  classical  physical  signs  lacking. 

Case  XH.— A  man,  aged  sixty-one  years,  who  had  an  initial 
lesion  twenty  odd  years  ago,  complains  of  severe  pains  in  the  legs 
beloM"  the  knees,  extending  down  to  the  ankles.  Walking  up  or 
doAvn  grade  makes  the  pain  almost  unbearable.  He  also  has  sudden 
sharp  pains  in  the  thighs.  At  night  he  has  a  drawing  sensation  in 
the  feet  so  marked  as  to  necessitate  his  getting  up  to  stretch  them. 
This  he  does  by  pressing  them  against  the  floor  or  the  foot-board 
of  the  bed.  He  usually  goes  all  day  with  no  desire  to  void.  Not- 
withstanding that  both  knee-  and  ankle-jerks  are  iJresent  and  the 
puyHs  react  to  light  his  symptoms  must  be  attributed  to  changes 
in  the  posterior  nerve  roots. 

There  is  still  another  type  of  a  case  entirely  symptom-free,  and  in 
addition  with  an  entirely  negative  physical  examination,  except  for  a 
persistently  positive  blood  Wassermann.  This  is  the  pre-  or 
potentially  tabetic  case,  which  if  promptly  recognized  and  ade- 
quately treated  can  often  be  cured.     The  following  is  an  example: 

Case  XHI. — R.  J.  was  referred  for  arsphenamine  treatment 
because  of  (jangrene  of  the  hand.  This  improved  promptly  under 
injections  of  arsphenamine,  but  the  Wassermann  test  on  the  blood 
ajter  fifteen  treatments,  with  a  course  of  iodide  and  mercury,  was  still 
yositive.  A  patient  whose  Wassermann  cannot  be  influenced  by 
a  course  of  eight  to  ten  injections  of  arsphenamine  should  always 
have  the  spinal  fluid  examined,  as  it  will  be  found  positive  in 
many  instances.  In  this  case  it  was  re]iorted  positive  in  0.5  cc. 
The  physical  examination  may  be  entirely  negative  or  the  degree 
of  reaction  of  the  ])U])ils  to  the  light  test  may  be  slightly  diminished 
and  the  deep  reflexes  perhaps  slightly  increased. 

Occasionally  the  blood  Wassermann  may  become  ncgatire  after 
intrarenons  treat  tiicnts,  bnt  a  positire  reaction  will  be  found  in  the  spinal 
fluid  even  though  tiicre  l)c  no  sym])tonis  or  ])hysical  signs  ])ointing 
to  involvement  of  the  nervous  system.  Accordingly  a  s])inal-lhiid 
examination  should  be  made  in  all  cases  at  the  conclusion  of  the 
second  course  of  injections. 


I 
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Important  Points  in  the  Physicial  Examination.  The  Arg\'ll- 
Robcitsoii  pupils,  reacting  to  aeeommodation  hut  not  to  Hjjht.and  the 
completely  iminohile  })U})ils,  often  unequal  and  irregular  in  outline, 
are  the  usual  findings.  It  should  be  more  generally  known  that 
occasionally  one  or  both  'pupils  may  he  normal,  especially  early  in 
the  disease.  In  25  per  cent  of  our  cases  the  pupils  were  normal, 
though  4  patients,  who  were  followed  for  several  years,  subse- 
quently showed  the  changes  characteristic  of  the  disease.  In  2 
instances  one  pupil  was  normal.  It  is  probable  that  a  sluggish 
and  diminished  response  to  light  regularly  precedes  immobility. 
Quite  commonly  one  sees  pupils  in  which  the  reaction  to  light 
starts  promptly  but  ceases  just  as  it  gets  under  way.  In  some 
instances  this  appears  to  be  due  to  the  adhesions  of  a  previous 
iritis.  Two  cases  presented  a  paradoxical  reflex  when  first  seen. 
In  1,  six  years  later,  the  pupils  had  become  small,  irregular  and 
immobile.  The  other  had  typical  x4k.rgyll-Robertson. pupils  at  the  end 
of  two  years.  Save  in  one  instance  following  hemiplegia,  I  have 
never  seen  the  light  reflex  return.  In  this  case  the  return  was  only 
partial  and  did  not  persist. 

The  knee-jerks  were  both  absent  in  60  per  cent  of  our  cases,  dimin- 
ished or  unequal  in  19  per  cent  and  m  6  cases  (10  per  cent)  much 
increased.  It  is  quite  likely  that  the  cases  showing  greatly  increased 
knee-jerks  have  some  involvement  of  the  lateral  column  as  well  as 
the  posterior.  Both  columns  were  probably  involved  in  Case  I, 
as  his  knee-jerks  were  very  active  when  first  seen.  The  nature  of 
the  early  pathology  is  such  as  to  suggest  that  increase  of  the  reflexes 
may  occur  more  frequently  than  has  generally  been  assumed.  Two 
patients  who  exhibited  increased  knee-jerks  several  years  ago,  and 
who  have  had  a  good  deal  of  treatment,  now  show  normal  reflexes. 
Another  patient  who  had  increased  knee-jerks  several  years  ago  has 
none  at  present.  The  ankle-jerk  is  not  recorded  in  all  of  the  cases, 
but  it  was  absent  in  3  in  whom  the  knee-jerk  was  present.  In  2 
instances  the  knee-jerk  could  not  be  obtained  though  the  ankle- 
jerk  was  present.  In  1  definite  case  of  tabes  and  in  1  probable  case 
both  knee-  and  ankle-jerks  returned  following  treatment.  A  careful 
examination  will  often  reveal  areas  of  anesthesia,  most  commonly 
about  the  feet.  Two  patients  with  girdle  pains  had  an  anesthetic 
band,  two  inches  wide,  across  the  chest.  The  blood  Wassermann 
was  positive  in  6.5  per  cent  of  54  cases  tested.  In  38  cases  the  spinal 
fluid  was  examined  and  the  Wassermann  was  positive  in  66  per  cent. 
In  a  few  instances  the  spinal  fluid  was  positive  when  the  blood  was 
negative.  In  one  adult  with  a  prenatal  infection  both  blood  and 
spinal  fluid  Wassermann  were  negative.  Another  case  had 
repeated  examinations  made  of  blood  and  fluid  and  only  once  was 
a  weak  positive  obtained  in  the  spinal  fluid.  As  the  colloidal-gold 
test  was  only  made  in  the  cases  seen  recently,  they  are  too  few 
to  analyze.  We  have  several  times  obtained  a  paretic  curve  in 
patients  exhibiting  none  of  the  symptoms  of  paresis. 
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Diiferential  Diagnosis.  Severe  pains  suggestive  of  tabes  may  he  due 
to  spondylitis  or  to  fauHy  posture.  This  should  be  suspected  in  all 
atypical  cases,  especially  when  the  blood  and  spinal-fluid  examina- 
tions are  negative.  ]\Ioreover,  the  tabetics  digestive  symptoms 
may  be  due  to  ulcer  rather  than  to  gastric  crises.  Occasionally 
foci  of  infection,  especially  peridental  abscesses,  may  be  wholly 
or  in  part  responsible  for  severe  leg  pains.  One  patient  who  had 
been  quite  free  from  lightning  pains  for  some  time  suffered  a  great 
deal  from  their  recurrence  following  the  removal  of  a  number  of 
badly  abscessed  teeth.  Several  years  ago  I  mistook  a  case  of  alco- 
holic neuritis  in  a  s\T3hilitic  for  tabes. ^ 

It  is  stated  that  fixed  pupils  may  be  due  to  cerebral  arterial 
sclerosis,  not  the  result  of  syphilis.  Such  cases  are  uncommon  and 
difficult  of  diagnosis,  as  a  negative  Wassermann  test,  of  course,  does 
not  exclude  syphilis.  It  is  apparent  that  the  diagnosis  of  tabes  does 
not  rest  on  any  one  set  of  data;  only  by  a  consideration  of  the  symp- 
toms, the  physical  signs  and  the  blood  and  spinal-fluid  examinations 
can  we  arrive  at  our  diagnosis. 

Treatment,  (a)  General.  Before  proceeding  with  the  discus- 
sion of  spirocheticidal  remedies  and  the  methods  of  administration 
it  is  perhaps  advisable  to  refer  to  a  number  of  important  points  in 
the  management  of  these  patients  that  are  sometimes  overlooked. 
In  the  first  place  the  posture  of  the  tabetic  is  usually  faulty.  He  is 
prone  to  assume  the  attitude  so  characteristic  of  all  asthenic  states, 
namely,  abdominal  protrusion  with  thoracic  recession,  the  so-called 
^'debutante  slump"  resulting  in  increase  of  the  lumbosacral  curve 
and  a  tilting  forward  and  downward  of  the  pelvis.  The  abduction 
of  the  feet  that  occurs  with  increasing  unsteadiness  is  usually 
associated  with  marked  pronation  and  loss  of  the  longitudinal  arch. 
The  usual  corrective  exercises  and  appliances  for  these  conditions 
should  be  prescribed.  Patients  exhibiting  marked  ataxia  should  be 
given  reeducational  exercises.  Hydrotherapy  requires  no  elaborate 
apparatus,  and  is  especially  helpful  in  some  cases.  Careful  search 
for  foci  of  infection  should  be  made,  as  they  are  sometimes  a  factor 
in  causing  pains.  The  teeth  and  gums  should  receive  the  neccssarx 
attention  before  specific  treatment  is  instituted. 

ib)  Specific.  It  is  perhaps  unnecessary  to  state  that  the  innno- 
bile  pupil  and  absent  knee-jerk  do  not  in  themselves  call  for  anti- 
syphilitic  treatment. 

I  first  saw  Mr.  B.  II.  in  \\)()\),  when  he  was  aged  seventy-four 
years.  He  presented  the  usual  signs  of  advanced  tabes,  yet  with 
no  s\Tnptoms.  The  absent  reflexes  had  been  discovered  years 
before.     The  blood   and   s])inai   fluid   were  both  negative  a  few 

'The  question  of  "pseudo-tabes"  was  raiseil  in  Caso  III,  who  w.is  s^omowhat 
alcoholic.  A  neuro-syphilitic  might  of  course  have  alcoholic  neuritis  Init  the  pains 
and  tenderness  commonly  met  with  in  neuritis  were  absent,  while  the  Madder 
tral^eculation  so  common  in  tabes  dorsalis  was  present. 


stoll:  treatment  of  tabes  dorsalis  735 

years  later.  I  have  seen  him  occasionally  since  then,  the  last 
time  a  few  months  ago,  when  he  was  "holding  his  own"  ])retty 
well,  notwithstanding  his  eighty-five  years.  Insofar  as  I  know  he 
has  never  had  any  acti^•e  antisyphilitic  treatment. 

It  is  impossible  to  formulate  a  plan  of  treatment  suitable  to  all 
cases.  Individualization,  always  important,  is  particularly  so  with 
this  group.  It  is  rather  generally  believed  that  fewer  of  the  nervous 
reactions  occur  if  mercury  and  iodide  are  given  for  a  short  time, 
three  or  four  weeks,  before  arsphenamine  is  started.  The  frequency 
of  treatment  depends  on  the  results  to  be  expected.  If  we  believe 
we  can  annihilate  our  enemy  by  assault,  as  is  possible  when  dealing 
with  a  primary  lesion,  a  few  intravenous  injections  maA"  well  be  given 
at  two-  or  three-day  intervals.  When,  however,  the  enemy  through 
long  years  of  preparation  is  well  entrenched  the  assault  is  ill-advised ; 
much  more  can  be  gained  by  a  prolonged  siege.  Accordingly,  in 
tabetics  we  will  do  well  to  give  injections  at  weekly  intervals  for  the 
first  two  months,  during  which  time  iodides  and  mercury  either  by 
inunctions  or  injections  may  safely  be  administered  if  one  be  on  the 
alert  for  evidences  of  renal  intolerance.  Another  month  of  mercury, 
then  a  rest  period  of  a  month  or  two,  and  then  another  course  of 
arsphenamine  injections,  are  safe  procedures  to  follow.  JVhoi  the 
symptomatic  response  to  intravenous  treatment  is  unsatisfactory,  or 
when  we  are  not  sitccessfid  in  reducing  the  Wassermann  or  colloidal- 
gold  reaction  of  the  spinal  fluid,  intraspinal  treatment  shonld  he  vsed. 

The  indications  for  intraspinal  treatment  in  tabes  may  be  found 
outside  the  nervous  system  as  when  a  serious  cardio^■ascular  legion 
makes  the  repeated  intravenous  injection  of  arsphenamine  a 
hazardous  procedure.  I  believe  it  is  also  desirable  to  institute 
both  intra\'enous  and  intraspinous  treatments  as  soon  as  possible 
in  patients  exhibiting  a  i)aretic  colloidal  gold  curve  unaccompanied 
by  paretic  sAinptoms.  The  so-called  "])aretic  curve"  is  probably 
indicative  of  serious  parenchymal  involvement  but  not  necessarily 
paresis.  A  limited  experience  in  the  treatment  of  paretics  has 
been  rather  discouraging. 

The  original  Swift-Ellis  method  is  generally  conceded  to  give 
the  best  results.  The  reactions  are  less  than  with  any  of  the 
modifications  or  substitutes  that  have  been  suggested.  After  a 
thorough  trial  of  the  fortification  method  suggested  by  Ogelvy, 
Fordyce  has  gone  back  to  the  original  and  simpler  technic.  It  is 
not  my  brief  to  argue  the  rationale  of  intraspinal  treatment;  this  has 
been  done  by  far  abler  men.  The  fallacy  of  the  claim  that  the  good 
results  are  due  to  the  drainage  incident  to  the  treatments  has 
recently  been  shown  by  Fordyce,'*  Stokes,^  and  Osborne  and  Keidel 
and  Moore,"  all  of  whom  obtained  prompt  clinical  and  serologic 
improvement  when  intraspinal  treatments  were  substituted  for 
drainage.  Solomon,  who  for  years  advocated  only  intensive  intra- 
venous treatment,  now  employs  intraspinal  therapy  in  suitable 
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cases.  The  recent  work  of  Dandy/  with  cerebral  pneumography, 
has  shown  that  when  there  are  no  adhesions  at  the  base  of  the  brain 
all  the  deep  and  superficial  spaces  may  be  reached  by  the  intraspinal 
route.  It  may  be  found  advisable  in  certain  cases  to  have  a  cerebral 
pneumograph  made  before  employing  intraspinal  treatment  to 
determine  the  patency  of  the  spaces.  It  is  a  mooted  point  whether 
the  injection  of  an  irritating  substance  subdurally  increases  the 
permeability  of  the  choroidal  plexus.  As  there  is  some  evidence 
to  suggest  that  this  may  occur  we  have  recently  been  giving  our 
intravenous  injections  within  an  hour  after  the  intraspinal,  the 
serum  for  the  latter  having  been  obtained  the  day  previously  from 
another  patient.  As  yet  we  have  no  opinion  as  to  whether  this 
reversal  of  treatments  is  of  any  special  value.  The  method,  how- 
ever, is  quite  as  well  borne  as  the  original  technic. 

How  many  treatments  shall  we  give  the  tabetic?  Two  or  three 
courses  may  be  if  he  is  fortunate  in  having  the  diagnosis  made  at 
the  first  inception  of  symptoms,  or  better  still  by  spinal-fluid 
examination  when  asymptomatic  and  in  the  pretabetic  state.  When 
not  recognized  until  the  pathology  is  extensive,  after  the  first  two 
or  three  courses,  he  will  probably  require  occasional  treatments 
all  his  life.  Eveii  though  there  be  advanced  nerve  degeneration  it  often 
happens  that  there  are  some  neurons  still  intact  and  capable  of  carrying 
on  ivith  assistance.  Active  treatment  in  these  cases  will  sometimes 
restore  the  latter  to  functional  efficiency.  This  is  occasionally 
demonstrated  by  the  improvement  in  the  vision  of  patients  who 
from  the  ophthalmoscopic  standpoint  have  optic  nerve  atrophy. 
The  degree  of  improvement  that  sometimes  obtains  even  when 
the  treatment  is  deferred  until  many  years  after  the  onset  of  sjTnp- 
toms  is  very  gratifying.  The  first  case  mentioned  in  whom  treat- 
ment was  not  instituted  until  twenty-five  years  after  the  chancre 
and  ten  years  after  the  beginning  of  symptoms  has  greatly  improved 
in  his  general  health.  He  no  longer  has  pains,  though  he  occasion- 
ally has  numbness  in  his  feet  at  night.  During  the  past  eight  years 
he  has  received  thirty  intravenous  and  twenty-six  intraspinous 
treatments.  He  has  worked  steadily  since  the  treatments  were 
started  and  has  never  been  absent  from  his  work  through  illness, 
except  for  a  few  days  at  the  time  of  treatment,  a  record  that  is  not 
equalled  by  anyone  in  the  office  where  he  is  employed.  He  is  still 
incontinent  at  night,  but  less  so.  He  walks  much  better  and  each 
summer  works  daily  in  his  garden.  The  knee-jerks,  which  were 
greatly  increased  when  treatment  was  started,  are  now  normal. 
The  blood  Wassermann  is  negative;  the  spinal  fluid  still  shows  a 
positive  Wassermann  in  0.5  cc  and  a  weak  leutic  curve. 

Even  more  striking  were  the  results  obtained  in  Case  HI.  the 
woman  who  could  not  stand  alone.  Ueeducational  exercises  were 
started  at  the  same  time  that  antisyphilitic  treatment  was  instituted. 
As  she  had  a  paretic  colloidal-gold  reaction,  though  without  any 
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symptoms  of  paresis,  she  was  placed  upon  combined  intravenous 
and  intraspinal  treatment,  Avitli  mercury  inunctions  and  potassium 
iodide.  In  less  than  two  weeks  she  was  beginning  to  walk,  and 
in  one  month  the  knee  and  ankle  reflexes  had  returned,  though 
the  pupillary  reflex  did  not  return.  As  she  had  a  chronic  tuber- 
culous process  at  the  apices  with  bacilli  in  the  sputimi,  she  was 
sent  to  the  state  sanatorium,  returning  to  the  hospital  every  two 
or  three  weeks  for  treatment. 

She  was  given  fifteen  intravenous  and  seven  intraspinal  treat- 
ments in  addition  to  several  months  of  mercury  inunctions.  The 
spinal  fluid  Wassermann  at  first  was  positive  in  1  cc.  This  soon 
became  positive  with  smaller  amounts  (0.4  and  0.2).  It  is  now, 
one  year  later,  negative  with  2  cc  (both  plain  and  cholesterinized 
antigens).  The  first  colloidal  gold  was  555443100.  The  most 
recent  report  was  554330000.  The  blood  Wassermann,  at  first 
strongly  positive,  is  at  present  plus  minus.  The  only  symptom 
metioned  at  present  is  an  occasional  drawing  sensation  in  one 
of  the  toes. 

After  observing  the  marked  improvement  in  her  general  condition 
and  gain  in  weight  since  going  to  the  sanatorium,  one  wonders  if 
tabetics  might  not  hasten  their  recovery  by  ''taking  the  cure" 
while  undergoing  specific  treatment.  Though  she  is  symptom-free, 
she  still  has  a  positive  Wassermann  in  the  spinal  fluid  and  the 
paretic  curve  persists  after  fifteen  intravenous  and  seven  intra- 
spinal treatments. 

We  should  never  lose  sight  of  the  fact  that  ice  are  treating  a  patient 
as  well  as  a  disease.  The  number  of  treatments  depend  upon 
three  things:  (1)  The  effect  on  the  s^Tnptoms,  (2)  the  effect  on 
the  Wassermann  reaction  and  (3)  the  effect  on  the  patient.  Con- 
tinue the  treatments  until  the  symptoms  subside  and  the  Wassermann 
is  negative  if  the  general  condition  of  the  imtient  shows  improve- 
ment. When  after  several  courses  of  arsphenamine  injections  the 
general  condition  is  not  satisfactory,  though  the  symptoms  may  be 
less,  always  consider  the  possibility  of  an  intercurrent  infection, 
especially  tuberculosis.  Discontinue  all  antisyphilitic  medication 
for  several  months,  get  the  patient  outdoors  and  employ  all  possible 
aids  to  build  him  up.  With  an  improvement  in  his  general  resistance 
the  Wassermann  may  become  negative. 

Summary.  1.  It  is  generally  believed  that  infection  of  the 
ner\'ous  system  takes  place  very  early  during  the  secondary  stage, 
at  the  time  of  maximum  spirochetal  mobilization. 

2.  While  it  has  been  estimated  that  25  per  cent  of  poorly  treated 
syphilitics  subsequently  develop  syphilis  of  the  nervous  system, 
less  than  3  per  cent  of  cases  treated  intensively  during  their  primary 
stage  show  changes  in  the  spinal  fluid  at  the  end  of  treatment. 

3.  A  spinal-fluid  examination  should  be  advised  at  the  conclusion 
of  the  second  series  of  arsphenamine  treatments.  It  is  imperative 
in  all  "  Wassermann-fast "  cases. 
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4.  A  complete  history  is  of  the  utmost  importance  in  detecting 
early  cases.  It  will  sometimes  be  "positive"  when  the  serology  is 
negative.  Next  to  darting  pains,  bladder  symptoms,  especially 
unconscious  distention,  appear  to  be  of  special  significance. 

5.  The  pupils  may  be  normal,  the  deep  reflexes  present,  yet  the 
symptoms  may  be  due  to  early  meningeal  changes  about  the  poste- 
rior nerve  roots. 

6.  Arsphenamine  intravenously,  with  mercury  and  the  iodides,  will 
prove  sufficient  in  many  cases,  especially  the  early  ones. 

7.  When  the  symptomatic  or  serologic  response  to  intravenous 
treatment  is  unsatisfactory,  or  when  a  grave  cardiovascular  lesion 
coexists  and  makes  frequent  intravenous  treatments  hazardous, 
intraspinal  treatments  should  be  instituted. 

8.  Serious  results  are  more  liable  to  follow  repeated  series  of 
intravenous  injections  than  properly  administered  intraspinal 
treatments. 

9.  The  amount  of  treatment  should  not  be  determined  solely  by 
the  Wassermann  test;  the  general  condition  of  the  patient  is  deserv- 
ing of  more  consideration  than  it  often  receives. 

Conclusion.  The  rational  treatment  of  tabes  sljould  include  not 
alone  the  administration  of  antisyphilitic  remedies  but  the  employ- 
ment of  all  known  agencies  for  the  improvement  of  the  general 
health,  together  with  periodic  examinations  of  the  patient,  his  blood 
and  his  spinal  fluid  throughout  his  life. 

REFERENCES. 

*  Jeans,  P.  C:     Am.  Jour.  Children's  Dis.,  1919,  18,  173. 

1.  Fordyce,  J.  A.:  Am.  Jour.  Med.  Sc,  1915,  149,  781;  ibid.,  March,  1921, 
161,  31.3.  Wile,  U.  J.,  and  Stokes,  J.  H.:  Jour.  Am.  Med.  Assn.,  1915,  64,  979. 
Moore,  J.  E.:     Ibid.,  1921,  76,  769. 

2.  Mcintosh,  Fildes,  Head  and  Fearnsides:  Brain,  1913,  36,  1.  Mcintosh  and 
Fildes,  Lancet,  September  27,  1913,  p.  921. 

3.  Quoted  by  Mcintosh,  Fildes  and  others:     No.  3. 

4.  Fordyce,  J.  A.:     Am.  Jour.  Med.  Sc.,1921,  161,  313. 

5.  Stokes,  Osborne:     Jour.  Am.  Med.  Assn.,  1921,  76,  70S. 

6.  Keidel,  A.,  and  Moore,  J.  E.:     Johns  Hopkins  Hosp.  Bull.,  1920,  31,  402. 

7.  Dandy:     Am.  Surg.,  .July.  1918,  No.  5;  Ibid.,  October,  1919,  p.  .397. 


THE   QUESTION   OF   THE    USE   OF   ANESTHESIA  IN  LUMBAR 

PUNCTURE. 

Hv  Joseph  C.  Reoan,  M.D., 

BROOKLYN,    N.    Y. 

(From  the  Kingston  Avenue  H().spital  of  the  Bureau  of  Ho.spitals,  Department  of 
Health  of  New  York  City,  Dr.  R.  J.  Wilson.  Director.) 

Whether  or  not  anesthesia,  either  local  or  general,  should  be 
used  ill  Ininbiir  i)uii<ture  is  a  subject  upon  which  some  little  diverg- 
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ence  of  opinion  exists.  Inasmuch  as  the  employment  of  a  general 
anesthetic  is  not  without  an  element  of  danger,  and  adds  to  the  risks 
of  an  operation  which  without  it  has  a  mortality  certainly  no  higher 
than  that  attributable  to  most  general  anesthetics  themselves,  it 
would  seem  that  the  necessity  for  their  use  would  be  a  point  of  some 
importance.  In  the  absence  of  any  detailed  treatise  on  this  phase 
of  the  operation  of  rachientesis  it  may  be  of  some  practical  value 
to  draw  a  few  conclusions  as  to  the  factors  that  would  decide  the 
operator  in  his  employment  of  anesthesia  in  the  procedure. 

General  Anesthesia, — ]\Iost  authorities  of  extensive  experience, 
among  them  Ravout/  Xeal  and  DuBois,^  and  Sophian,-^  are  of  the 
opinion  that  general  anesthesia  is  not  needed.  Quincke.^  in  his 
original  and  masterly  description  of  the  operation,  stated  that 
anesthesia  was  not  essential,  with  the  exception  of  very  rare  cases  of 
delirium  of  a  violent  t\'pe.  Howell,^  however,  believes  a  general 
anesthetic  necessary  in  children  owing  to  the  danger  of  a  sudden 
movement  on  the  part  of  the  child  causing  breaking  of  the  needle. 
Landon,^  although  he  does  not  generally  employ  anesthetics,  sees 
no  objection  to  their  use.  Concetti"  does  not  administer  chloroform 
in  most  cases,  but  has  had  recourse  to  it  in  very  nervous  children 
who  were  greatly  agitated,  especially  when  there  was  marked 
rigidity  of  the  spinal  column.  Jelliffe  and  ^Miite*  have  made  use 
of  anesthetics  if  marked  tenderness  or  opisthotonos  is  present. 

In  an  experience  of  over  1000  lumbar  punctures  performed  in  a 
variety  of  meningeal  conditions  in  both  children  and  adults  the 
writer  has  only  seldom  seen  patients  in  whom  a  general  anesthetic 
was  required.  It  is  very  rare  that  a  child  is  delirious  and  restless 
enough  as  to  require  anesthesia.  In  fact,  it  may  safely  be  said 
that  if  someone  is  at  hand  who  can  properly  hold  the  patient  it  can 
almost  always  be  dispensed  with.  The  pain  accompanying  the 
introduction  of  the  needle  is  so  transient,  and  the  time  required 
to  penetrate  to  the  subarachnoid  space  of  a  child  is  so  short  (a  few 
seconds),  that  it  seems  scarcely  justifiable  to  make  use  of  a  general 
anesthetic.  Likewise  in  adult  patients  if  the  operator  is  skilful 
the  operation  is  also  only  a  matter  of  but  a  few  moments.  With 
the  proper  type  of  needle  and  with  a  sharply  beveled  point  the 
introduction  is  but  momentarily  painful.  If  the  physician  Ls 
unfamiliar  with  the  procedure  or  the  puncture  is  difficult,  due  to 
anantomic  configuration,  it  may  be  advisable  to  resort  to  local,  but 
surely  not  to  general  anesthesia. 

»  Translated  by  O.  Mulot:     Am.  Med..  7,  563. 

*  Am.  Jour.  Dis.  of  Children,  9,  1. 

'  Epidemic  Cerebrospinal  Meningitis,  St.  Louis,  1913,  p.  206.    • 

*  Die  Technik  der  Lumbalpunktion,  Berlin,  1902. 

*  Clin.  .Jour.,  London,  .January  15,  1913. 
«  Lancet,  April  16.  1910,  p.  1057. 

'  Annales  de  medecine  et  chirurgic  infantile,  1899. 

*  Modern  Treatment  of  Mental  and  Nervous  Diseases,  Philadelphia,  1913,  p.  280. 
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General  anesthetics  are  obviously  contraindicated  in  rachientesis 
in  patients  who  are  very  ill,  giving  the  procedure  an  element  of  risk 
proportionate  to  the  condition  of  the  patient  and  to  the  severity  of 
the  disease  in  which  it  is  employed.  In  this  connection  consideration 
and  due  weight  must  be  given  to  the  possible  after-effects  of  the 
anesthetic  on  the  heart  and  kidneys  and  the  immediate  effect  on 
the  heart,  the  respiration  and  the  blood-pressure,  all  of  which  may 
be  already  affected  by  the  particular  disease  in  which  the  operation 
is  performed.  Then  again  the  recognized  danger  of  general  anes- 
thesia in  patients  with  atheromatous  arteries,  or  in  those  with 
diabetes  or  brain  tumor,  must  not  be  forgotten. 

In  many  cases  of  meningitis  the  mental  apathy  or  stupor  of  the 
patient  renders  anesthesia  entirely  unnecessary.  Even  in  the 
violentl\'  delirious  it  is  evident  that  anesthetic  cannot  be  used  for 
each  daily  puncture.  In  some  it  may  be  demanded  for  the  first 
puncture  or  two,  but  then  must  be  dispensed  with. 

In  very  nervous  adults  not  acutely  ill  on  whom  the  operation  is 
to  be  performed,  for  diagnostic  or  therapeutic  purposes,  a  general 
anesthetic  is  practically  never  required.  If  needed  local  anesthesia 
by  cocain  will  usually  be  sufficient.  In  rachientesis  for  spinal 
anesthesia  it  is  obvious  that  a  general  anesthetic  is  not  to  be  con- 
sidered. 

There  are  only  a  few  instances  in  which  it  may  be  employed  with 
advantage.  It  may  at  times  be  necessitated  by  exceedingly  delirious 
and  violent  adults  who  are  so  robust  that  they  cannot  be  controlled 
by  any  other  means.  Certainly,  the  struggling  which  in  some 
instances  follows  an  attempt  to  hold  such  patients  will  place  as 
much  strain  on  the  heart  and  influence  the  blood-pressiu-e  more 
than  the  cautious  use  of  an  anesthetic.  An  additional  danger  is 
also  thereby  avoided,  the  possibility  of  the  needle  being  broken. 
Under  such  circumstances  one  may  have  at  times  to  resort  to  an 
anesthetic.  Likewise  in  the  violently  insane  anesthesia  may  be 
rec[uired. 

We  have  never  fomid  it  necessary  to  employ  anesthesia  for  either 
opisthotonos  or  marked  hyj)eresthesia  in  meningitis  patients. 
Ashhurst^  believes  it  should  be  used  in  cases  of  tetanus.  Certainly, 
lumbar  puncture  is  rendered  much  easier  and  the  operation  is  more 
satisfactorily  conipk'ted  when  a  light  chloroform  anesthesia  is  used. 

As  to  the  general  anesthetic  to  be  em])l()y('(l  when  such  is 
demanded,  Sophian'"  and  Ker"  believe  that  chloroform  is  the  best. 
Certain  authors  make  use  of  ether.  Thus,  Nissl'^  employs  the  latter 
in  lumbar  puncture  in  the  insane.  Blootlgood  and  McGlannon" 
reconnnend  that  ether  or  nitrous  oxide  and  oxygen  should  lie  used 

»  Am.  .Jouk.  Med.  Sc.  191;^,  146,  92.  '"  Loc.  cit. 

"   Infectious  Disca.-^e.s,  London  l!tO!l,  p.  ."iOO. 
"  Jour.  Nerv.  and  Ment.  Dis.,  May,  1907,  p.  312. 
"  Musaer  and  Kelly's  Handbook  of  Practical  Treatment,  Philadelphia,  191 1, 1,  004, 
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to  secure  relaxation  if  opisthotonos  is  marked,  as  in  cases  of  tetanus. 
We  believe  with  Soi)hian  and  Ker  that  chloroform  is  ])referal)le. 
The  patient  can  be  much  more  rapidly  anesthetized  than  with  ether, 
the  stage  of  excitement  is  not  so  marked,  the  quantity  of  the  anes- 
thetic required  is  very  much  less  and  the  slight  degree  of  anesthesia, 
which  is  just  sufficient  for  the  operaption,  is  readily  obtained.  More- 
over the  after-symptoms  are  not  nearly  so  troublesome.  One  must, 
of  course,  bear  in  mhid  that  the  contraindications  to  chloroform, 
especially  in  patients  with  fatty  degeneration  of  the  myocardium, 
appertain  here  as  elsewhere.  In  order  to  avoid  the  possibility  of 
any  accidents  the  anesthetic  should  be  given  slowly,  well  diluted 
and  the  patient  put  under  gradually. 

It  is  often  possible  to  avoid  the  use  of  a  general  anesthetic  in 
delirious,  excitable  or  very  nervous  patients  by  giving  two  hours 
before  puncture  a  h\'podermic  injection  of  morphine  and  atropine 
sulphate  in  amounts  proportionate  to  the  age.  For  adults,  morphine 
sulphate  gr.  x  and  atropin  sulphate  gr.  yyT^;  for  children  in  propor- 
tionate doses.  Ker  makes  use  of  similar  injections,  supplemented 
by  the  administration  of  2  oz.  spiritus  frumenti  fifteen  minutes 
before  operation.  A  somewhat  smaller  dose  (5ss  to  5ij)  may 
certainly  be  given  in  many  instances,  more  especially  to  those 
accustomed  to  the  use  of  alcohol. 

^lany  patients  with  meningitis  may  be  kept  quieter  throughout 
the  operation  by  using  what  Sophian  terms  "water  anesthesia," 
having  the  patient  sip  water  through  a  straw  during  the  procedure. 

In  puncturing  patients  in  whom  resistance  is  expected,  or  who 
are  so  nervous  or  delirious  that  it  is  anticipated  that  the  proper 
position  for  operation  cannot  be  maintained  once  the  introduction 
of  the  needle  has  been  started,  it  is  of  invaluable  assistance  to  secure 
them  in  the  following  manner:  The  diagonally  opposite  ends  of  a 
full-sized  bed-sheet  are  taken  hold  of  by  two  persons  and  twirled 
into  the  form  of  a  rope.  With  the  patient  in  the  proper  posture  on 
his  side  this  prepared  sheet  is  placed  under  his  knees  and  then  the 
tAvo  free  ends  are  drawn  upward,  flexing  the  lower  limbs  well  up 
toward  the  abdomen.  The  ends  are  then  crossed  and  used  to  en- 
circle the  arms  above  the  elbows,  and  from  there  are  brought  over 
the  shoulders  and  knotted  securely  in  the  back.  Man\'  patients 
who  would  otherwise  require  several  assistants  to  hold  them  or  a 
general  anesthetic  may  be  satisfactorily  treated  when  secured  in 
this  way. 

Local  Anesthesia. — The  question  of  local  anesthesia  is  of  much 
less  relative  importance  than  that  of  general  anesthesia.  Never- 
theless, under  certain  circumstances  the  injudicious  employment 
of  some  local  anesthetics,  especially  in  meningitis,  may  further 
complicate  the  subsequent  treatment  of  the  case. 

While  many  writers,  among  them  Porter, '*  Stewart^'  and  JellifTe 

'*  Southern  California  Practitioner,  September,  1912. 

'»  Diagnosis  of  Nervous  Diseases,  New  York,  1912,  p.  403. 
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and  White/"  advocate  the  more  or  less  routine  employment  of  local 
anesthetics  either  by  means  of  cocain  or  a  spra\'  of  ethyl  chloride, 
others  restrict  their  use  to  particular  types  of  cases.  Gray^^  intro- 
duces 10  to  20  minims  of  a  3  per  cent  solution  of  eucain  under  the 
skin  at  the  site  of  puncture  as  a  preparation  for  rachientesis  in 
spinal  anesthesia  in  children.  43arker/^  however,  in  performing 
the  operation  for  the  same  purpose  in  adults,  does  not  find  this 
preliminary  preparation  necessary.  Howell, ^^  Clergier,-"  Xeal 
and  Du  Bois-^  do  not  belie^•e  any  local  anesthetic  required.  Duflos^ 
allows  a  little  ether  which  has  been  used  to  wash  the  region  to  remain 
and  e\'aporate.  RosenthaP^*  finds  the  operation  particularly 
facilitated  by  a  progressively  deep  infiltration  with  0.5  per  cent 
solution  of  cocain  two  minutes  before  puncture. 

We  have  rarely  found  it  necessary  to  utilize  any  local  anesthetic 
in  our  patients.  In  children  the  subarachnoid  space  is  relatively 
superficial,  varying  in  depth  from  3  to  4.5  cm.,  depending  on  the 
age.  For  this  reason  when  the  back  is  well  arched  and  the  operator 
experienced  the  needle  penetrates  the  dura  almost  immediately 
after  it  passes  through  the  skin.  The  pain  is  therefore  very  tran- 
sient, the  skin  and  dura  being  the  only  sensitive  tissues  traversed. 
^^  hile  local  anesthesia  has  the  advantage  of  diminishing  somewhat 
the  pain  of  the  skin  puncture,  it  cannot  affect  that  of  the  deeper 
tissues.  Its  disadvantages,  which  are  mentioned  below,  in  most 
instances  offset  this  slight  diminution  of  pain.  It  may  safely  be 
said  that  in  young  patients  it  is  rarely  rec^uired  with  the  exception 
of  those  on  whom  the  procedure  is  performed  ])reliminary  to  the 
administering  of  a  spinal  anesthetic.  Under  such  conditions  a 
superficial  or  progressively  deep  infiltration  with  cocain  or  one  of 
its  derivatives  may  be  serviceable  in  enabling  the  operator  to  better 
keep  the  confidence  of  his  patient  during  the  subse((uent  operation. 

In  adults  local  anesthetics  are  demanded  only  in  exceptional 
instances.  When  only  one  puncture  is  to  be  performed  in  a  patient 
not  acutely  ill  the  decision  rests  with  the  physician.  In  very  nervous 
individuals  it  may  be  required  to  avoid  a  general  anesthetic.  It 
often  impresses  the  patient  as  a  more  humane  method  of  ])rocedure 
and  must  be  considered  accordingly  under  such  circumstances. 

In  many  cases  of  meningitis  the  mental  state  of  the  patient  makes 
any  anesthetic  unnecessary.  In  all  instances  in  which  repeated 
punctures  are  to  be  employed,  as  in  the  various  types  of  meningitis, 
j)oli()ni\elitis,  etc.,  the  repeated  use  of  cocain,  either  sujjerficially 
or  deeply,  is  open  to  the  decided  objection  that  it  may  inflame  the 
tissues  and  thus  open  the  way  to  infection,  interfering  seriously  with 
subsequent  treatment. 

"  Loc.  cit.  I"  Lancet.  Sc-ptPtulH-r  2.'),   1000,  p.  01.3. 

"  Brifi.sh  Mod.  .Jour.,  1,  (>(1.").  '»  Loc.  cit. 

'"  Thosi.s  of  Paris.  1004    lOO."),  Paris,  1905.    "  Loc.  cit. 

«  TJu-sia  of  Paris.  1001    HM)2.  No.  7. 

"  Paris  iiii'-dicalc,  August  12.  101(1.  p.  142. 
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Ethyl  chloride  is  particularly  objectionable  as  a  local  anesthetic 
in  both  children  and  adults  if  the  patient's  spine  is  at  all  hyper- 
esthetic.  Moreover,  by  hardening  the  skin  over  the  site  of  puncture 
it  interferes  with  the  clearly  defined  sensation  of  touch  which  is  so 
important  in  starting  the  introduction  of  the  needle  in  the  proper 
direction.  In  adults  it  is  practically  useless  because  its  transient 
anesthetic  effects  are  exerted  upon  the  cutaneous  tissues,  which  are 
the  soiu-ce  of  only  a  small  part  of  the  pain.  Adult  patients 
experience  most  discomfort  from  strikhig  the  spinous  processes, 
the  lamina  or  the  nerve  roots  of  the  cauda  equina,  as  well  as  when  the 
needle  passes  through  the  ligaments  and  the  dura.  Progressively 
deep  infiltration  with  cocain  is  the  only  method  which  even  notice- 
ably alleviates  the  pain  of  the  operation.  Finally,  it  may  be  said 
that  local  anesthesia  is  rarely  required  by  one  skilled  in  the  technic 
of  the  operation. 

Summary.  1.  General  anesthesia  is  very  rarely  required  in 
performing  the  operation  of  rachientesis.  A  child  is  seldom  delirious 
and  restless  enough  as  to  require  a  general  anesthetic,  and  it  does 
not  seem  justifiable  to  make  use  of  one  in  an  operation  which  can 
be  so  quickly  performed  and  in  which  the  pain  is  so  transient.  Like- 
wise in  adult  patients,  if  the  operator  is  skilful  only  a  few  seconds 
are  required  to  penetrate  to  the  subarachnoid  space,  and  the  pain 
is  only  momentary. 

2.  General  anesthetics  are  very  much  contraindicated  in  persons 
who  are  seriously  ill,  giving  the  procedure  an  element  of  risk  pro- 
portionate to  the  condition  of  the  patient  and  to  the  severity  of  the 
disease  in  which  it  is  employed.  The  immediate  effects  of  the 
anesthetic  upon  the  heart,  the  respiration  and  the  blood-pressure, 
and  the  remote  eflFects  upon  the  heart  and  kidneys,  all  of  which  may 
be  involved  by  the  particular  disease  in  which  the  operation  is 
performed,  must  not  be  forgotten. 

3.  The  contraindications  to  anesthesia  in  patients  with  atherom- 
atous arteries,  or  in  those  with  diabetes  or  brain  tumor,  appertain 
here  as  elsewhere. 

4.  The  only  classes  of  patients  in  whom  general  anesthesia  may 
be  demanded  are  those  who  are  exceedingly  delirious  and  robust 
adults  who  cannot  be  controlled  by  any  other  means.  The  strug- 
gling which  ensues  on  any  attempt  to  hold  such  individuals  will 
place  as  much  strain  on  the  heart  and  influence  the  blood-pressure 
more  than  the  cautious  use  of  an  anesthetic. 

5.  In  puncturing  insane  patients  under  similar  circumstances 
general  anesthesia  ma\"  at  times  be  required. 

6.  Rigidity  of  the  back  and  opisthotonos,  unless  it  is  so  extreme 
as  to  prevent  the  introduction  of  the  needle,  are  not  an  indication 
for  a  general  anesthetic. 

7.  Likewise  in  very  nervous  i)atients  general  anesthesia  is  not 
necessarv.     A  local  anesthetic  will  be  sufficient. 
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8.  When  demanded  the  anesthetic  which  it  is  preferable  to  use 
is  chloroform.  The  patient  can  be  much  more  rapidly  anesthetized 
than  with  ether,  the  stage  of  excitement  is  less  and  the  quantity  of 
the  anesthetic  required  is  very  small.  It  should  be  given  very 
slowly,  well  diluted  and  the  patient  put  under  only  lightly. 

9.  In  many  delirious  and  excitable  or  very  nervous  persons  the 
use  of  a  general  anesthetic  may  be  avoided  by  injecting  hypoder- 
mically,  two  hours  before  the  operation,  morphin  sulphate  gr,  | 
and  atropin  sulphate  gr.  y^-j^  (for  an  adult).  This  may  be  supple- 
mented, especially  in  the  case  of  alcoholics,  by  a  dose  (5  j  to  5  ij) 
of  spiritus  frumenti  fifteen  minutes  before  puncture. 

10.  Water  anesthesia,  allowing  the  patient  to  sup  water  during 
the  operation,  is  helpful  in  keeping  some  patients,  especially  those 
with  epidemic  meningitis,  quiet  during  the  treatment. 

11.  In  puncturing  patients  in  whom  resistance  is  expected,  and 
who  are  so  nervous  or  delirious  that  it  is  anticipated  the  proper 
position  cannot  be  maintained,  it  is  of  invaluable  assistance  to 
secure  them  by  means  of  a  sheet  twisted  into  the  form  of  a  rope  and 
applied  as  described  above. 

12.  Local  anesthetics  are  rarely  required  in  children  with  the 
exception  of  those  in  whom  rachientesis  is  performed  preliminary 
to  the  administration  of  a  spinal  anesthetic. 

13.  In  adults  local  anesthesia  is  needed  only  in  exceptional 
instances.  When  only  one  puncture  is  to  be  performed  the  decision 
rests  with  the  operator.  It  often  impresses  the  patient  as  a  more 
humane  method  of  procedure,  and  must  be  considered  accordingly. 

15.  In  all  cases  in  which  several  punctures  are  necessary  the 
repeated  use  of  cocain,  either  superficially  or  deeply,  is  open  to  the 
decided  objection  that  it  may  inflame  the  tissues  and  thus  open  the 
way  for  infection.  Ethyl  chloride  is  unpleasant  if  the  patient's 
spine  is  h\'peresthetic.  Moreover,  by  hardening  the  skin  over  the 
site  of  puncture  it  interferes  with  that  clearly  defined  sensation  of 
touch  which  is  so  important  in  starting  the  introduction  of  the 
needle  in  the  proper  direction. 


A  CLINICAL  REPORT  OF  TWO  CASES  OF  AGENESIS   (CONGEN- 
ITAL PARALYSIS)  OF  THE  CRANIAL  NERVES. 

ih"  Williams  B.  Cadwalader,  ^I.l). 

ASSOCIATE    IN    NEUHOLOGY    AND    NKUUOPATHOLOGY,    ITNIVEHSITY    OF    PENNSYLVANIA; 
NEUROLOGIST   TO    THE    PRESBYTERIAN    HOSPITAL,    PHILADELPHIA. 

From  time  to  time  cases  are  encountered  that  present  functional 
defects  dependent  u])on  arrested  development  of  certain  structures. 
Deficiency  in  development  may  allcct  more  tium  one  system  of 
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the  body,  or  it  may  be  confined  to  structures  involving  one  system 
alone. 

The  two  cases  I  wish  to  report  presented  the  rare  condition  of 
complete  absence  of  function  of  certain  cranial  nerves ;  it  was  noted 
at  birth,  persisted,  and  was  caused,  I  believe,  by  a  lack  of  develop- 
ment of  their  nuclei  of  origin.  This  t^'pe  of  cranial  nerve  paralysis 
was  first  described  by  Mobius  in  1892,^  under  the  title  of  "  Infantile 
Nuclear  Atrophy."  This  observer  collected  44  cases  in  which  there 
was  absence  of  function  of  the  cranial  nerves,  the  defect  appear- 
ing in  various  combinations. 

Mobius  was  able  to  prove  the  congenital  origin  of  some  of  these 
cases,  whereas  in  others  the  origin  was  uncertain;  he  believed, 
nevertheless,  that  all  his  cases  were  caused  by  a  lack  of  develop- 
ment of  the  cells  of  origin  of  the  cranial  nerves  or  to  defective  vital 
endurance  in  these  structures.  Other  observers  since  then  have 
employed  the  term  "aplasia  of  nerves"  to  denote  the  same  con- 
dition. 

Gowers^  used  the  term  "infantile  oculofacial  palsy"  to  describe 
defect  of  the  facial  and  ocular  nerves.  I  would  suggest  the  term 
"agenesis  of  the  cranial  nerves"  to  describe  a  lack  of  development 
of  these  structures. 

Although  many  different  terms  have  been  employed  to  describe 
the  condition,  the  essential  point  is  that  the  defect  is  a  congenital 
one  and  is,  therefore,  present  at  birth,  although  in  some  instances 
nothing  abnormal  may  be  discovered  by  the  parents  until  some 
time  has  elapsed,  the  true  nature  of  this  type  of  paralysis  becoming 
thus  confused  with  conditions  that  are  acquired  after  birth  and 
that  are  due  to  other  causes. 

In  the  cases  reported  here  difficulty  in  using  the  lips  for  sucking 
first  attracted  attention,  and  paralysis  of  the  facial  muscles  was 
noted  almost  immediately  after  birth. 

H.  M.  Thomas^  described  similar  defects  occurring  in  two  brothers. 
Fry  and  Kassack"*  also  refer  to  the  literature  on  the  subject,  and 
report  the  case  of  a  girl,  aged  eleven  years,  in  whom  there  was  con- 
genital paralysis  of  the  seventh  nerves  on  each  side  and  an  absence 
of  lateral  movements  of  the  eyeballs,  mandible  and  tongue,  and_a 
teratologic  absence  of  the  left  breast. 

A  similar  condition  affected  the  brother  of  my  second  case.  The 
tendency  of  congenital  cranial  nerve  paralysis  to  occur  in  more 
than  one  member  of  the  same  family  suggests  the  possibility  of 
hereditary  influence.  True  heredity,  however,  requires  the  trans- 
mission of  the  physical  nature  of  the  parent  to  the  offspring,  so 
that  in  this  sense  these  defects  cannot  be  regarded  as  being  strictly 

1  Miinchen.  med.  Wchnschr.,  January,  1892,  p.  17. 

'  Diseases  of  the  Nervous  Sjstem,  2,  197. 

»  Jour.  Nerv.  and  Ment.  Dis.,  1898,  25,  571. 

*  Arch.  Neurol,  and  Psych.,  December,  1919,  3,  G38. 
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hereditary  in  nature,  although  the  famihal  tendencies  are  quite 
marked. 

The  exact  cause  of  developmental  defects  remains  obscure  and 
all  explanations  are  inadequate.  Nevertheless,  the  influence  of 
deficient  nutrition  and  disease,  or  of  any  other  temporary  abnormal 
condition  of  the  parents,  on  the  child  before  birth  cannot  be  dis- 
regarded. IndiA'idual  variations  are  well  known.  The  physical 
difference  between  parents  and  offspring  is  due  to  the  diversity  of 
external  influences. 

Crouzon,  Tretiskoff  et  Behague°  have  described  the  postmortem 
findings  as  affecting  the  nervous  system  in  a  case  of  familial  external 
ophthalmoplegia,  in  which  there  was  atrophy  of  the  ocular  nerAcs 
in  association  with  an  obscure  type  of  fibrous  meningitis,  with 
integrity  of  the  nucleus  of  the  third  cranial  nerves,  although  these 
cells  had  undergone  secondary  degenerative  changes.  These 
authors  admit  that  it  is  difficult  to  explain  why  the  meningitis 
should  be  familial  in  character. 

Whatever  the  true  explanation  may  be  it  is  obvious  that  more 
than  one  pathologic  condition  that  may  produce  the  congenital  or 
familial  t^pe  of  congenital  nerve  paralysis  must  be  present  and  the 
different  combinations  of  cranial  nerves  may  be  found  in  dift'erent 
cases. 

The  clinical  diagnosis  must  necessarily  depend  upon  the  dis- 
covery of  the  lack  of  function  early  in  life,  i.  e.,  shortly  after  birth, 
and  the  exclusion  of  other  causes  of  cranial  nerve  paralysis. 

In  the  following  cases  the  upper  portions  of  the  face  on  each  side 
were  just  as  severely  paralyzed  as  the  lower  portions  of  the  face, 
therefore  the  lack  of  function  conformed  to  the  peripheral  type 
of  facial  palsy. 

Prognosis  is  necessarily  unfavorable,  and  it  would  seem  im- 
portant to  realize  that  such  procedures  as  anastomosis  with  the 
hj-poglossus  for  the  restoration  of  function  in  the  seventh  nerACs 
are  useless. 

Case  I.  — Patient,  aged  thirteen  years,  consulted  Dr.  Frazier 
(who  has  kindly  allowed  me  to  refer  to  the  notes)  March  7,  1921, 
because  of  bilateral  facial  paralysis. 

History.  Father  and  mother  were  first  cousins.  Mother's  first 
pregnancy  ended  in  miscarriage.  Patient  was  the  second  child; 
the  third,  fourth  and  fifth  children  are  normal,  but  tlie  sixth  is 
afiected  by  exactly  the  same  condition  as  the  patient,  the  defect 
having  been  noted  at  birth.  The  patient  was  born  at  full  term 
without  complicati(ms  and  appeared  normal.  The  mother  noticed. 
howcAcr,  that  the  child  had  considerable  difiiculty  in  nursing,  due 
to  the  fact  that  she  could  not  control  and  use  the  facial   nuisdes, 

'■  Rev.  ncurul..  1921,  No.  o.  p.  4ss. 
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and  })articiilarly  the  lii)s,  in  suckinj?.  The  condition  was  disre- 
garded, bnt  wlien  the  child  was  about  four  mouths  old  it  was  noticed 
that  she  was  unable  to  smile,  and  since  then  she  has  i)resente(l 
the  appearance  of  complete  bilateral  peripheral  facial  paralysis. 
On  examination  by  Dr.  Frazier  and  myself  nothing;  abnormal  could 
be  found  except  impairment  of  hearing  on  lioth  sides,  as  tested  by 
holding  a  watch  close  to  her  ear;  she  was  unable  to  hear  the  ticking 
at  a  distance  of  five  or  six  inches.  Msion  was  normal  and  the 
mental  and  physical  condition  showed  no  abnormalities. 


Fig.  1. — Case  II.     Showing  patient's  inability  to  blow  out  a  lighted  match  because 
of  not  being  able  to  pucker  the  lips  due  to  muscular  weakness. 


Fig.  2. — Case  II.     Showing  inability  to  elevate  the  eyeball  when  looking  upward, 
and  inability  to  move  the  facial  muscles. 


Case  II.— Patient,  a  girl,  aged  ten  years,  was  admitted  to  the 
University  Hospital  Dispensary  February  14,  1921.  Mother  died 
with  gall-stones.  Father,  one  brother  and  three  sisters  living  and 
well.  The  father  states  that  his  first  child  died  when  two  months 
old,  the  second  died  of  injury  when  eight  years  old,  and  the  third 
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pregnane}'  terminated  in  a  miscarriage.  Patient  said  to  have  been 
born  at  full  term,  the  labor  having  been  normal.  Appeared  healthy 
at  birth  but  did  not  have  a  bowel  movement  for  the  first  four  days, 
a  condition  that  was  attributed  to  paralysis  of  the  intestine,  and 
was  relieved  by  the  insertion  of  a  rectal  tube,  after  which  there  was 
no  further  difficulty.  Parents  believed  that  the  child's  vision 
was  normal  at  birth,  and  state  that  nothing  abnormal  was  ob- 
served until  she  was  one  month  old.  At  this  time  the  eyes  appeared 
to  be  "crossed,"  and  she  had  some  difficulty  with  her  lips  in  sucking 
the  bottle.  About  the  same  time  it  was  noted  that  the  child  was 
unable  to  close  either  eye  completely  and  that  the  facial  muscles 
were  not  moved  in  a  normal  manner,  a  condition  that  was  more 
pronounced  on  the  right  than  on  the  left  side,  and  that  has  steadily 
persisted.  The  child  was  unable  to  sit  up  until  she  was  nearly  a 
year  old,  but  since  then  she  had  developed  normally,  and  is  now 
robust  and  healthy. 

Examination.  Neither  eye  can  be  moved  outward,  but  both 
eyes  can  be  rotated  upward  and  downward,  but  not  symmetrically. 
The  pupils  react  promptly  to  light  but  not  to  convergence.  Both 
sides  of  the  face  are  completely  paralyzed.  Neither  eye  can  be 
closed.  On  attempting  to  show  her  teeth  there  is  a  slight  move- 
ment of  the  muscles  of  the  lower  angle  of  the  mouth  on  either  side, 
this  being  due  entirely  to  the  action  of  the  platysma  myoides.  She 
cannot  blow  out  a  lighted  match  held  close  to  her  face. 

Although  the  parents  declare  that  this  condition  was  not  present 
at  birth,  and  was  first  observed  when  the  child  was  one  month  old, 
it  seems  to  me  highly  probable  that  the  paralysis  was  congenital, 
their  statement  to  the  contrary  notwithstanding. 
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The  ViT.\3nxE  Manual.  A  Presentation  of  Essential  Data 
ABOUT  THE  New  Food  Factors.  By  Walter  H.  Eddy,  Asso- 
ciate Professor  of  Physiological  Chemistry  in  Teachers  College, 
Columbia  University.  Pp.  121.  Baltimore:  Williams  &:  Wilkins 
Company,  1921. 

This  treatise  gives  a  comprehensive,  concise  account  of  the 
present  knowledge  of  vitamines.  The  discovery  of  vitamines  is 
described.  An  account  is  given  of  the  attempts  to  determine  the 
chemical  nature  of  vitamines  and  of  the  technic  for  the  biological 
tests  to  determine  the  presence  of  specific  vitamines,  including  the 
proposed  yeast  test  for  ^'itamine  B.  The  chapter  on  the  sources  of 
vitamines  gives,  in  tabular  form,  a  review  of  the  data  on  this  sub- 
ject as  collected  by  both  British  and  American  investigators.  The 
chemical  and  physiological  properties  of  the  three  well  recognized 
vitamines  (fat-soluble  A,  water-soluble  B,  water-soluble  C)  are 
discussed  separately.  The  concluding  chapters  tell  "how  to  utilize 
the  vitamine  in  diets,"  and  describe  the  a^'itaminoses  or  deficiency 
diseases  which  are  produced  by  lack  of  vitamines  in  the  diet.  Eddy 
here  recognizes  beriberi  and  scurvy  as  deficiency  diseases,  and  adds 
"rickets  or  rachitis  seems  well  on  the  way  to  acceptance  though 
the  specific  vitamine  absent  in  this  case  is  not  yet  positively  identi- 
fied. Pellagra  still  resists  the  efforts  of  the  vitamine  hypothesis  to 
bend  it  to  that  theory  and  its  etiology  is  still  obscure."  A  bibliog- 
raphy of  28  pages  is  appended,  covering  the  literature  up  to  April, 
1921;  the  full  title  of  each  cited  paper  is  given.  The  treatise  is 
intended  for  both  the  student  and  the  layman.  J.  S.  H. 


Bowel  Diseases  in  the  Tropics.  By  Sir  Leonard  Rogers.  !M.D., 
etc.,  London  School  of  Tropical  ^Medicine.  Pp.  475;  10  ])lates; 
71  tables  and  maps.  London:  Henry  Frowde,  Hodder  & 
Stoughton,  1921. 

Eleven  and  nine  years  ago,  respectively,  the  author  first  published 
books  on  cholera  and  the  dysenteries.  These  were  reprinted  dur- 
ing the  war,  and  are  now  brought  together  in  a  single  volume, 
having  been  revised  and  brought  up  to  date,  in  accordance  with 
the  writer's  further  extensive  experience.  In  addition,  a  chapter 
on  sprue  has  been  incorporated. 
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From  every  point  of  view,  these  three  diseases  are  presented  in 
a  masterly  fashion.  A  very  interesting  series  of  maps  has  been 
drawn  showing  the  direction  and  rapidity  of  spread  of  the  various 
cholera  epidemics  of  the  last  century,  from  their  origin  in  Bengal, 
either  over  the  land  route  through  Mesopotamia  and  Russia  to 
western  Europe,  or  else  by  the  sea  route  to  the  Red  Sea  ports  and 
so  to  the  ^Mediterranean. 

The  pathology  is  very  adequately  treated,  the  high  points  being 
the  colored  illustrations  of  dysentery  lesions  and  the  discussion 
of  the  pathogenesis  of  sprue.  The  author  inclines  to  the  ^'iew  that 
two  organisms  play  a  part  in  the  etiology  — a  streptococcus  of  the 
viridans  group  (Rogers)  and  a  ]\Ionilia  (^lanson-Bahr  and  Ashford). 

But  it  is  when  we  come  to  the  s^Tuptomatology  and  treatment  of 
cholera  and  amoebic  dysentery  that  we  find  the  most  valuable 
pages.  For  Rogers  is  the  greatest  authority  of  all  time  on  these 
two  diseases.  He  will  always  be  remembered  as  the  man  who 
revolutionized  the  treatment  of  cholera  by  introducing  the  in- 
travenous injections  of  hypertonic  saline  solutions,  thereby  reducing 
the  mortality  of  the  disease  from  CO  per  cent  to  33  per  cent,  and 
as  the  first  one  to  make  clinical  use  of  emetin  injections  in  amoebic 
dysentery  (1912).  It  is  fascinating  to  read  the  reports  of  his  first 
cases  so  treated,  since  they  mark  two  of  the  brilliant  successes  in 
the  historv  of  medicine.  ^I.  N. 


Practice  of  Urology.  By  Charles  H.  Chetwood,  F.A.C.S., 
former  Professor  of  Genito-urinary  Surgery,  New  York  Poly- 
clinic. Third  edition.  Pp.  806;  310  illustrations  (7  in  color). 
Xew  York:  William.  Wood  &  Company,  1921. 

The  third  edition  of  this  most  worthy-  text-book  has  appeared. 
Standing,  as  it  does,  as  one  of  the  best  rounded  expositions  of  the 
specialty  of  lu'ology;  better  illustrated  than  any  book  of  its  size; 
thoroughly  modern  and  up  to  date  in  every  subject,  while  devoid 
of  many  of  the  older  empirical  ideas;  it  may  well  be  recommended 
to  the  student — undergraduate  and  postgraduate  alike. 

The  material  is  well  arranged  into  brief  cha])ters  in  their  proper 
sequence  and  i)resented  in  a  very  readable  style  with  the  reasons 
of  the  author's  opinion,  as  to  the  choice  between  methods  of  diagnosis 
or  treatment,  clearly  ex])ressed.  Chajjter  I,  on  anatomy,  contains 
mnnerous  errors  that  hnxv  persisted  since  the  first  editioji,  such  as 
"  Behind,  the  urethra  is  cojuiectcd  with  the  rectum."  "The  urethra 
has  considerable  extensibility,  except  the  meatus,  which  nuist  be 
cut,"  etc.,  that  should  have  been  corrected  by  now.  One  misses 
the  ex]K)siti()n  of  the  high-frequency  treatment  of  chancroid,  that 
has  rid  tlic  clinic  of  nnich  tedious  work;  nor  can  we  agree  that  hexa- 
nu'thyJciKuniii  is  "  csj)eci;ill\"  useful  in  the  alkaline  forms  of  chronic 
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cystitis,"  knowing  full  well  that  it  is  inert  except  in  an  acid  urine. 
Small  errors  and  oversights  such  as  these  mar  the  \alue  of  an  other- 
wise excellent  text-book  (errors  that  should  disappear  in  a  third 
edition),  and  make  one  hesitate  in  recommending  it  without  reserva- 
tions. A.  R. 


Polycythemia,  Erythrocytosis  and  Erythremia  (Vaquez-Osler 
Disease).  By  F.  Parkes  Weber,  M.A.,  M.D.,  F.R.C.P. 
(London).     Pp.  148.    London:  H.  K.  Lewis  &  Co.,  1921. 

This  timely  book  by  a  well-known  London  authority  presents  in 
60  pages,  a  revised  and  expanded  form  of  his  critical  review  of  this 
subject  in  the  Quarterly  Journal  nf  Medicine  for  October,  1908. 
Case  reports,  notes  on  the  more  recent  literature  and  on  unpublished 
cases,  together  with  a  good  bibliography,  make  up  the  rest  of  the 
volume.  By  a  curious  arrangement  the  bibliography  only  includes 
references  not  gi\'en  in  full  in  the  text.  Parkes  Weber  draws  a 
sharp  and  useful  distinction  between  absolute  and  relati^'e  poly- 
cythemia, the  latter  being  due  to  greater  concentration  of  the  blood, 
the  former  to  an  increase  in  the  total  number  of  red  blood  corpuscles 
in  the  body.  If  absolute,  polycythemia  may  be  either  primary 
(erythremia)  or  secondary  (erythrocytosis).  The  latter  form  is 
shown  in  Part  1  to  be  chiefly  due  to  high  altitude  or  to  imperfect 
oxygenation  in  congenital  or  chronic  cardiac  and  pidmonary  dis- 
eases. In  Part  2  primary  polycythemia  (erythremia,  splenomegalic 
poh^ythemia  rubra,  ^'aquez-Osler  disease,  etc.)  is  presented  in  the 
most  adequate  form  known  to  the  reviewer.  The  author's  belief 
that  erythremia  is  a  primary  h^^Derplastic  disease  of  the  bone 
marrow,  though  open  to  the  objection  that  it  is  little  more  than 
another  way  of  confessing  our  ignorance,  certainly  seems  the  most 
logical  in  the  present  state  of  our  knowledge.  While  further  studies 
like  those  contained  in  this  book  may  not  in  the  near  future  be  able 
to  demonstrate  the  cause  of  erythremia,  they  should  at  least  greatly 
reduce  the  immber  of  cases  now  being  included  under  this  heading. 

E.  B.  K. 


Anxiety  Hysteria:  Modern  Views  on  Some  Neuroses.  Bv 
C.  H.  L.  RixoN,  M.D.,  M.R.C.S.,  and  D.  Matthp:w,  M.C,  M.B'., 
Ch.B.     Pp.  120.     New  York  City:  Paul  B.  Hoeber,  1921. 

In  120  pages  the  authors  discuss  anxiety  hysteria.  They  recog- 
nize three  psychoneuroses:  (1)  anxiety  hysteria  (including  conver- 
sion hysteria);  (2)  neurasthenia  and  (.'|)  i)sychasthenia. 

In  the  book  (mly  the  first  is  dealt  with.  By  the  term  anxiety 
hysteria  the  authors  mean  "that  condition  which  is  most  usually 
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characterized  by  a  certain  anxiety  type  of  facies,  headache,  insomnia, 
nightmares  and  frequently  tremor,  which  symptoms  are  not 
dependent  upon  any  organic  disease  of  the  central  nervous  system. 
It  is  frequently  designated  'neurasthenia'  but  by  the  latter  term 
"a  condition  which  is  etiologically  and  pathologically  different  is 
herein  implied." 

Their  method  of  treatment  can  be  summed  up  in  the  preface: 
"  While  we  believe  that  these  psychoneuroses  must  be  met  on  their 
own  ground  and  are  best  dealt  with  by  psychological  methods, 
and  while  for  the  most  part  analytical  methods  are  employed  by 
us,  we  wish  it  to  be  understood  that  we  do  not  accept  all  the  views 
propounded  by  Professor  Freud  and  his  followers.  We  are  unable 
to  believe  that  there  is  any  sexual  basis  underlying  the  vast  majority 
(.f  these  psychoneuroses,  at  any  rate  in  military  patients;  and  we 
hold  the  view  that  the  emotion  of  fear  is  the  causal  agent  at  the 
bottom  of  ninety-nine  out  of  every  hundred  such  cases.  Since,  in 
the  minds  of  the  majority  of  medical  men,  the  term  'psycho- 
analysis' is  inseparably  associated  with  these  sexual  views,  we  have 
altogether  eschewed  it.  In  its  place  we  now  employ  that  of  '  mental 
exploration,'  a  term  which  is  free  from  those  implications,  and  which 
was  originally  devised,  on  that  account  we  believe,  by  Professor 
C.  S.  ]\Iyers.  Although  we  have  written  what  follows  mainly  with 
reference  to  war  cases,  exactly  parallel  conditions  obtain  in  civilian 
patients." 

This  is  one  of  many  books  resulting  from  war  experience  with 
so-called  shell-shock  patients.  The  only  excuse  for  the  book,  as 
stated  in  the  foreword  of  Dr.  A.  Lisle  Webb,  is  that  it  is  "written 
in  a  way  which  shall  be  intelligible  to  the  medical  man  who  has  no 
intimate  knowledge  of  modern  psychology  and  no  special  experience 
of  psychotherapy." 

The  method  of  treatment  is  essentially  psychoanalytic.  It  is 
too  brief  to  be  of  value  to  the  medical  man  who  has  no  intimate 
knowledge  of  the  subject  and  not  large  enough  for  the  neurologist 
who  wishes  to  learn  more.  T.  II.  W. 


A  Manual  of  Midwifery  for  Students  and  PRArrrnoxKHs. 
By  HEMn-  .Teli.et,  B.A.,  M.I).  (Dui?.),  F.U.(\P.I.,  L.M.,  late 
King's  Professor  of  Midwifery  in  the  School  of  Physic  of  Trinity 
College,  Dublin,  and  David  G.  Madill,  B.A.,  *M.D.,  B.(^ii"., 
B.A.O.  (DuR.),  L.M.,  Gynecologist  to  ^Fojikston  nos])ital, 
Dublin.  Third  edition.  P]).  IKiS;  20  ])lates;  .")7()  illustrations. 
New  "^'ork:  Wilham  WOdd  ^  ( "(>iii])any,  11)21. 

After  a  Ia])se  of  elevcji  years  this  excellent  text-book  by  a  former 
Master  of  the   Rotunda    Hospital  has  becji   entirely  reA'ised   and 
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extensively  rewritten.  A  perusal  of  the  table  of  contents  and  the 
index  "ives  an  idea  of  the  completeness  of  the  hook  which  is  more 
than  substantiated  by  a  reading  of  the  text.  The  subject-matter, 
divided  into  various  sections,  deals  in  a  logical  manner  with  the 
different  phases  of  reproduction,  pregnancy,  labor,  the  puerperium, 
the  surgery  of  obstetrics  and  the  newborn.  The  section  on  the  toxe- 
mias brings  out  full  references  to,  and  discussion  of,  all  recent 
advances  in  the  treatment  of  hyperemesis  gravidarum,  and  eclamp- 
sia. The  authors  recommend  and  practice  packing  and  version  for 
placenta  previa,  although  such  other  methods  of  treatment  as  extra- 
o\'ular  insertion  of  rubber  bags  and  Cesarean  section  for  certain 
selected  cases  of  previas  are  not  condemned.  There  is  an  excellent 
paragraph  on  pituitrin.  The  subject  of  obstetric  surgery  is  gone  into 
fully.  One  particularly  likes  the  care  with  which  the  details  of 
operative  procedures  are  brought  out  and  described.  Evidently 
these  Irish  authors  are  conservative  in  their  ideas  of  obstetric 
surgery;  version  for  every  woman  in  labor  as  a  time-saving  dcA'ice 
and  the  so-called  prophylactic  forceps  operations  are  not  considered 
in  the  re\ision.  The  volume  may  be  highly  recommended  as  an 
excellent  text  on  obstetrics.  P.  F.  W. 


Ephraim  McDowell,  "Father  of  Ovariotomy"  and  Founder 
OF  Abdominal  Surgery;  With  an  Appendlx  on  Jane  Crawford. 
By  August  Sciiachner,  ]\I.D.,  F.A.C.S.,  Louisville,  Ky. 
Pp.  331 ;  21  illustrations.  Philadelphia  and  London:  J.  B.  Lippin- 
cott  Co.,  1921. 

The  volume  under  consideration  is  a  fairly  complete  exposition 
of  Flphraim  IMcDowell,  his  life,  his  surroundings,  his  confreres  and 
opponents  and,  of  course,  his  epoch-making  work.  Of  his  work  the 
author  states :  "  He  placed  in  the  diadem  of  the  art  and  science  of 
surgery  its  most  brilliant  gem  and  in  the  eons  of  time  becomes  the 
indirect  emanci]nitor  of  countless  millions  of  human  beings  from 
protracted  sufi'ering  and  premature  deaths.  But  after  all  this  price- 
less service  he  practically  remains  unknown  and  unhonored."  The 
purpose  of  the  book  is  to  acquaint  the  profession  with  the  difficulties 
under  which  he  worked  and  to  correct  some  false  im])ressions  con- 
cerning him  whi(  h  have  been  acce])ted.  For  example,  the  traditioiuil 
story  that  he  was  seriously  threatened  by  a  mob  while  performing 
the  operation  is  based  more  upon  fiction  that  upon  facts.  The  most 
interesting  part  of  the  book  is  naturally  the  part  dealing  with  the 
frst  operations,  not  only  from  the  standpoint  of  originality,  but 
because  it  gives  the  reader  a  keen  insight  into  siu'gicaLpractises  and 
equipment  of  those  early  days.  A  section  of  the  book  is  devoted  to 
Jane  Todd  Crawford,  who  played  the  heroine's  part  in  the  memo- 
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rable  "experiment."  The  author  is  to  be  congratulated  upon  the 
thoroughness  of  his  work  and  we  presume  that  the  repetitions  which 
have  occurred  were  almost  unavoidable.  The  publishers  likewise 
are  to  be  commended  upon  the  beautiful  style  in  which  they  have 
presented  the  volume.  It  should  be  a  welcome  addition  to  any 
medical  librarv.  F.  B.  B. 


Aids  to  Operative  Surgery.  By  H.  C.  Orrin,  O.B.E.,  F.R.C.S. 
Ed.,  Surgeon,  ]\I.  of  P.,  Orthopedic  Hospital,  etc.  Pp.  230. 
New  York:  William  Wood  &  Company,  1921. 

This  work  attempts  to  present  to  the  student  an  epitome 
restricted  to  the  salient  features  and  essential  facts  of  surgical 
operations.  It  is  not  a  substitute  for  the  classical  text-books,  but 
merely  a  compend  useful  to  students  in  preparation  for  examina- 
tions. Each  operation  is  dealt  with  in  the  briefest  manner  possible 
and  only  the  absolute  essentials  are  given,  yet  no  step  has  been 
omitted,  each  being  detailed  in  the  order  of  its  performance  in  the 
actual  operation  itself.  Operative  technic  is  not  described  nor  are 
alternative  methods  of  performing  an  operation  always  detailed. 
Yet  the  ground  covered  has  been  most  extensive  and  the  little  book 
bears  an  important  part  in  a  student's  library.  E.  L.  E. 


Text-book  of  Embryology.  By  Frederick  Raxdolph  Bailey, 
A.M.,  M.D.,  formerly  Adjunct  Professor  of  Histology  and 
Embryology,  College  of  Physicians  and  Surgeons  (Medical 
Department  of  Columbia  University)  and  Ada.m  Marion*  Millkh, 
A.M.,  Professor  of  Anatomy,  The  Long  Island  College  Hospital. 
Fourth  edition.  Pp.  624;  503  illustrations.  New  York:  William 
Wood  &  Company,  1921. 

The  present  revision  of  this  standard  text-book  has  been  thorough 
and  includes  some  changes  in  the  make  up  of  the  book.  Thus  the 
early  processes  of  development — cleavage,  gastrulation  and  mesoderm 
formation — are  no  longer  considered  separately  as  such  but  grou]>ed 
under  the  ])articular  animal  type,  a  modification  which  it  is 
believed  will  facilitate  the  ])resentati()ii  of  the  subject  to  the  student. 
The  second  part  of  the  book,  on  organogenesis,  includes  a  new 
chapter  on  fetal  membranes  and  an  interesting  chapter  on  terato- 
genesis.  The  book  is  well  gotten  up,  has  a  very  complete  index,  is 
copiously'  ilhistrated,  the  photograjihic  reproductions  being  very 
good.  .\  good  feature  of  the  book  is  a  well-selected  bibliography 
at  the  cjid  of  each  cha])ter.  Tliis  revision  gives  a  well-balajiced 
de.scrij)tion  of  the  deveIoj)mental  processes  in  the  human,  and  may 
be  well  recoiiunended.  P.  F.  W. 
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Clinical  Surgical  Diagnosis.  By  F.  de  Quervain,  Professor  of 
Surgery  and  Director  of  the  Surgical  (^linic  at  the  Fniversity  of 
Berne.  Third  EngHsh  edition.  Translated  from  the  seventh 
edition  by  J.  SNr)W.AL\N,  M.  D.  Pp.  S84;  781  illustrations  and  7 
plates.     New  York:  William  Wood  &  Company,  1921. 

IVIaxy  English  editions  of  foreign  works  in  medicine  suffer  from 
a  lack  of  adaptability  in  transposing  idiomatic  phraseology  from 
one  language  to  the  other.  The  pleasing  style  and  ease  in  reading 
of  the  volume  in  hand  are  due  to  the  excellence  of  the  translation,  in 
which  the  vividness  of  the  author's  description  suffers  no  loss. 

This  third  English  edition  is  derived  from  the  seventh  original 
edition.  In  it  there  has  been  added  during  the  revision  all  new 
diagnostic  points  in  the  surgery  of  civil  practice,  and  it  reflects,  also, 
the  many  advances  in  surgery  gained  by  experience  in  the  World 
War.  Over  one  hundred  new  illustrations  and  plates,  almost  all 
original  and  excellent  photographic  reproductions,  have  been  added. 
The  book  follows  the  former  plan,  taking  up  regional  surgery,  one 
part  after  another.  Dealing  first  in  the  abstract  with  the  morbid 
conditions  of  an  organ,  the  author  takes  up  concrete  cases  in 
sequence,  turning  his  diagnostic  reflections  upon  them  to  illustrate 
a  point  in  question.  A  characteristic  personal  note,  due  to  the 
author's  large  clinical  experience,  tinctures  the  discussion  through- 
out the  text.  The  book  is  warmly  commended  as  an  aid  in  surgical 
practice.  P.  F.  W. 


Surgical  Anatomy.     By  W.m.  Francis  Campbell,  A.B.,  M.D., 

Surgeon-in-Chief,  at  Trinity  Hospital,  Brooklyn,  N.  Y.  Third 

edition,  revised.      Pp.  681;    325   original   illustrations.  Phila- 
delphia: W.  B.  Saunders  Company,  1921. 

It  is  the  author's  purpose  to  present  anatomical  facts  in  terms  of 
their  clinical  values.  Such  a  presentation  is  of  distinct  value  to  the 
student,  and  should  be  made  use  of,  as  soon  as  he  has  become 
acquainted  with  any  region  of  the  body  by  dissection.  Emphasis 
is  laid  upon  the  normal  functions  of  many  of  the  parts  described, 
and  of  their  deranged  functions  following  accident  or  disease.  Thus 
in  many  respects  such  a  book  is  a  physiological  anatomy.  The 
author  states  that  only  those  structures  and  regions  have  been 
emphasized  which  have  a  peculiar  interest  for  the  surgeon.  A 
glance  through  the  text  and  index  shows  how  wide  his  interest  is, 
for  practically  every  organ  and  region  comes  uj)  for  consideration, 
with  the  exception  of  the  pineal  botly  and  the  coccygeal  gland.  This 
completeness  is  made  possible  by  using  short  descri])tions  of  struc- 
tures and  by  the  introduction  of  many  diagrams.  Such  a  conunen- 
tary  on  human  anatomy  must  be  hel])ful  to  all  those  who  are  well 
grounded  in  the  des(Tipti\e  side  of  the  subject.         W.  H.   F.  A. 
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Collected  Papers  of  the  ]\Iayo  Clinic,  Rochester,  Minn. 
Octavo.  Pp.  1391 ;  446  illustrations.  Philadelphia  and  London: 
W.  B.  Saunders  Company. 

Papers  from  this  clinic  need  no  introduction  and  no  recommen- 
dation other  than  their  true  title.  This  collection  is  especially  good 
and,  as  usual,  contributes  a  most  wide-reaching  scope  of  medical  and 
surgical  subjects.  The  greater  number  of  the  authors  are  writers  of 
widely  known  reputations  and  upon  whose  statements  we  can 
depend  and  place  the  utmost  confidence. 

It  is  useless  to  single  out  individual  contributions  for  reference  or 
description.  Suffice  it  to  say  that  the  volume  holds  a  most  wonder- 
ful supply  of  up-to-date  scientific  information  presented  admirably 
as  in  the  past  numbers  of  this  same  clinic.  E.  L.  E. 


Essentials  of  Laboratory  Diagnosis;  Designed  for  Students 
AND  Practitioners.  By  F.  A.  Faught,  ]\LD.  Seventh  edition. 
Pp.  523;  1 1  full-page  plates  and  78  text  engravings.  Philadelphia: 
F.  A.  Davis  Company,  1921. 

Seven  editions  of  this  manual  since  1909  are  sufficient  indication 
of  its  popularity  with  the  medical  public,  and  it  undoubtedly 
presents  valuable  information,  especially  in  the  author's  chosen 
field  of  blood-pressure.  Even  here,  however,  one  regrets  the 
absence  of  any  consideration  of  venous  pressure,  or  of  Hooker's 
recent  introduction  of  the  capillary  blo()d-])ressure  into  the  field 
of  clinical  medicine.  The  section  on  Clinical  Hematology  afforded 
the  reviewer  the  most  pleasure,  which  would  have  been  even  greater 
if  a  description  of  reticulocytes  and  of  the  resistance  of  erythrocytes 
to  the  usual  hemolytic  agents  had  been  included.  The  section 
on  the  Sj)utum  is  inferior  to  the  more  com])lete  original  to  be  found 
in  Bowditch's  translation  of  Sahli's  DiagiKhstir  Mcthixix.  When 
such  extensive  adoption  of  text  is  made,  a  difi'erent  form  of  ac- 
knowledgment would  seem  preferable.  T\pogra])iucal  errors  are 
few;  on  page  17,  the  Greek  letter  /'  should  lie  replaced  by  //  as  a 
svmbol  for  a  micron.  E.  B.  K. 
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Observations  on  the  Circulation  and  Respiration  in  a  Case  of 
Paroxysmal  Tachycardia.— Barcroft,  Bock  and  Rc^ughton  {Heart, 
1921,  9,  7)  dcteriuined  the  minute  volume  of  the  blood  flow  in  a  young 
man  tkiring  attacks  of  paroxysmal  tachycardia  and  during  periods  of 
normal  cardiac  mechanism.  The  subject  Avas  in  apparent  good  health 
except  for  recurrent  attacks  of  paroxysmal  tachycardia,  characterized 
by  sudden  onset  and  offset,  shortness  of  breath,  abnormal  heart  action, 
cyanosis,  gastric  disturl^ance,  sweating  and  weakness.  The  method  of 
determining  the  minute  volume  was  that  descril)ed  by  Barcroft  and 
Roughton  at  the  meeting  of  the  Physiological  Society  in  July,  1920 
{Jour.  Physiol.,  1920,  15),  using  the  formula: 

0 
Minute  volume   =  

.4  =  r 

when  0  =  total  oxygen  used  by  the  subject  per  minute,  .1  =  oxygen 
content  of  the  arterial  blood,  and  I'  =  oxygen  content  of  the  mixed 
venous  ])lood.  With  a  normal  cardiac  mechanism  and  a  pulse-rate 
of  ()4  the  minute  Aolume  was  .5  liters  and  the  output  of  the  heart  per 
beat,  77.-5  cc.  During  an  attack,  with  a  pulse-rate  of  19S.  the  minute 
volume  was  2. .5  liters  and  the  output  of  the  heart  per  beat,  12.9  cc. 
During  the  attack,  also,  the  oxygen  consumption  was  reduced  and 
the  total  ventilation,  in  .spite  of  tachypnea,  was  diminished.  The 
venous  blood  showed  a  high  degree  of  unsaturation;  the  saturation  of 
the  arterial  blood,   on   the  other  hand,  was,   if  anything,   increased. 
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Paroxysmal  tachycardia,  then,  presents  a  clear  case  of  anoxemia  of  the 
stagnant  or  ischemic  type,  which  in  this  case  is  pushed  so  far  as  to 
cause  a  reduction  in  the  quantity  of  oxygen  used,  i.  c,  "a  crippling  of 
the  metabolism."  

Studies  on  the  Pneumonic  Exudate.  \ .  The  liclafioii  of  Pneumonic 
Lung  Proieasc  Activity  to  Hydrogen  Ion  Concentration,  and  a  Consider- 
ation of  the  Origiri  of  the  Enzyme. — Nye  (Jour.  Exp.  Med.,  1922,  35, 
153),  continuing  the  studies  that  he  and  Lord  have  l)een  making 
on  the  pneumonic  exudate  (Jour.  E.rp.  Med.,  1921,  34,  199),  points 
out  the  following  facts:  As  early  as  1877  it  was  demonstrated  that 
leukocytes  contain  an  enzyme  or  enz\'mes  capable  of  splitting  native 
proteins  to  simpler  nitrogenous  compounds.  Opie,  in  1906,  working 
experimentally  on  sterile  exudate,  showed  that  there  were  two  distinct 
proteol\tic  enzymes  present,  one  derived  from  the  polymorphonuclear 
leukocytes  and  acting  best  in  slightly  alkaline  media,  and  one  derived 
from  mononuclear  cells  and  acting  best  in  slightly  acid  media.  In 
the  early  articles  it  was  shown  that  one  enzyme  in  the  pneumonic 
lung  exudate  acted  best  between  pH  6.7  and  7.3,  and  another  between 

5.2  and  6.3,  and  the  authors  formulated  the  hypothesis  that  during 
the  course  of  the  disease  in  the  pneumonic  lung  there  is  a  gradual 
decrease  in  pH  or  increase  in  acidity.  Primarily  and  at  that  time  when 
the  reaction  of  the  exudate  is  about  that  of  the  circulating  blood  (pH 

7.3  to  7.5)  there  is  a  digestion  of  the  more  highly  organized  proteins 
(fibrin,  serum  albumen,  etc.)  following  the  liberation  of  enzyme  through 
cellular  disintegration.  With  subsequent  increase  in  acidity  (beyond 
pH  6.7)  the  activity  of  this  protease  diminishes  and  conditions  reach 
an  optimum  for  the  activity  of  the  peptone-splitting  enzyme.  This 
peptonase  or  ereptase  carries  the  splitting  of  the  digestion  products 
to  amino-acids, 'absorbable  as  such;  and  resolution  takes  place.  In 
this  study  Nye  uses  fibrin  from  the  blood  of  horses  and  cellular  sus- 
pensions from  the  consolidated  lung.  Since  normal  lung  contains  some 
enzyme  it  was  necessary  to  rule  out  the  action  of  this.  The  results 
show  that  there  is  present  in  the  pneumonic  lung  an  enzyme  or  enzymes 
capable  of  digesting  horse  fibrin  which  shows  the  maxinnnn  digestion 
(46  per  cent  of  the  filirin)  at  pH  8  and  the  most  complete  digestion  at 
pH  7.  Normal  lungs  contain  an  enzyme  whicli  is  active  in  a  moderately 
acid  medium,  pH  4,  and  essentially  inactive  in  less  acid,  neutral,  and 
slightly  alkaline  medium.  The  possibility  of  the  enzyme  coming  from 
pneumococci,  cells  normally  present  in  lungs,  or  blood  serum,  is  ruled 
out.  He  concludes  that  the  enzyme  is  derived  chiefly  from  the  leuko- 
cytes, and  is  most  active  in  a  slightly  alkaline  medium  (pH  8). 


A  Study  of  the  Relation  of  the  Adrenal  Glands  to  Experimentally 
Produced  Hypotension  (Shock) ;  with  a  Note  on  the  Protective  Effect 
of  Preliminary  Anesthesia,  \\n\i  (Hull,  .lohu.s-  llDpkin.s-  llo.^pitid.  1922, 
33,  79)  found  that  the  ()l)s('rvati()ns  hitherto  pul)lislif(l  regarding  the 
relation  of  the  adrenal  glands  to  surgical  shock  were  confusing  and 
not  infrequently  contradictory  to  each  other.  The  author  carried 
out  a  series  of  nicely  coiitrolU'd  e\i)erimcnts  upon  cats,  some  of  which 
he  subjected  to  adrenalectomy  and  subse((uent  intestinal  numipulation, 
and  others  of  which   (ten   in  all)   he  sul)jected  to  identical  operative 
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procedures  and  inanipulation  without  previous  adrenalectomy.  Adrenal- 
ectoniizcd  animals  fell  into  shock  precisely  as  did  the  normal  controls. 
It  was  also  found  that  hypotension  invariably  followed  removal  of 
the  adrenals  before  marked  indications  of  asthenia  supervened.  The 
experiments  prove  conclusively  that  shock  is  not  due  to  the  elaboration 
of  toxic  material  by  the  adrenals,  since  shock  occurred  equally  well 
in  the  absence  of  these  glands  as  in  their  presence.  It  seems,  there- 
fore, that  the  only  tenable  hypothesis  by  which  the  adrenals  might 
be  linked  with  shock  would  be  to  assume  that  the  operative  conditions 
were  such  as  to  completely  overwhelm  the  organism  and  to  render 
negligible  any  protective  action  which  the  adrenals  might  exert  against 
shock.  The  author's  conclusion  that  adrenal  dysfunction  is  not  a 
factor  in  the  production  of  shock  is  a  difficult  one  to  escape.  We 
should  probably  not,  however,  carry  the  dissociation  of  adrenals  and 
shock  too  far.  The  author  has  stated  that  hypotension  is  one  of  the 
essential  criteria  of  shock.  He  also  concludes  that  the  adrenals  are 
a  potent  factor  in  the  support  of  normal  blood-pressure,  since  there 
is  invariable  hypotension  following  adrenalectomy.  It  seems,  there- 
fore, fair  to  conclude  that,  while  adrenal  dysfunction  does  not  cause 
shock  in  the  experiments  carried  out  by  the  author,  yet  the  fact  that 
adrenal  function  supports  blood-pressure  is  sufficient  to  place  the 
adrenals  upon  the  side  of  those  factors  that  try,  however  ineffectually 
at  times,  to  protect  the  organism  from  blood-pressure  lowering  agents. 


A  New  Test  of  Hepatic  Function. — Hatiegax  (Bull,  de  V  Acad,  de 
med.,  1922,  87,  170),  with  the  aid  of  the  duodenal  tube,  has  studied 
the  elimination  of  various  coloring  matters  by  the  liver  and  regards 
the  indigo-carmine  of  Voelker  as  a  peculiarly  suitable  dye  for  the 
purpose  inasmuch  as  its  appearance  is  rapid  and  its  elimination  of 
short  duration.  If  injected  in  doses  of  0.16  gm.  its  excretion  is  ap- 
preciable in  about  twenty  minutes  by  a  grass-green  color  of  bile;  this 
color  becomes  accentuated  and  attains  its  maximum  two  or  three 
hours  after  its  injection,  when  its  intensity  begins  to  diminish,  until 
after  five  or  six  hours  it  reaches  about  the  same  shade  which  it  had 
attained  in  the  first  forty  or  sixty  minutes.  In  the  normal  liver, 
elimination  begins  after  twenty  minutes  and  reaches  its  maximum  in 
two  or  three  hours.  In  portal  cirrhosis  without  icterus,  0.16  gm.  is 
not  always  followed  by  an  appreciable  elimination.  If  the  dose,  how- 
ever, is  not  under  0.24  gm.  its  elimination  may  always  be  made  out, 
but  the  onset  and  the  rhythm  of  the  elimination  are  interfered  with. 
In  the  first  hour  the  bile  is  unaltered.  After  an  hour  the  discoloration 
begins,  reaching  its  maximum  in  from  three  to  four  hours.  In  five 
cases  of  portal  cirrhosis  without  jaundice  examined  by  the  writer — 
cases  which  resembled  one  another  clinically — the  course  of  the  elim- 
ination was  essentially  the  same  and  indicated  a  delay  explicable  per- 
haps by  the  retardation  of  the  hepatic  circulation.  The  excretion, 
however,  was  of  the  same  intensity  as  normally,  but  the  period  of 
elimination  was  delayed.  A  similar  delay  was  observed  in  a  case  of 
cardiac  failure.  The  writer  concludes  that  "  indigo-carmine"  is  elimi- 
nated by  the  normal  liver  and  even  by  the  diseased  liver  if  there  be  no 
jaundice.  This  proceeding  may  be  utilized  for  the  examination  of 
the  excretor\-  functions  of  the  liver  cell  and  the  permeability  of  the 
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bile  passages  if  the  cellular  excretory  function  be  normal— a  circum- 
stance which  authorized  us  in  suggesting  the  employment  of  this  pro- 
cedure for  the  examination  of  hepatic  affections  in  general.  The  dose 
necessary  for  an  elimination  is  0.10  gm.;  to  attain  the  reaction  with 
certainty  one  must  employ  a  dose  of  0.24  gm. 

Observations  Relating  to  the  Action  of  Quinidine  Upon  the  Dog's 
Heart ;  with  Special  Reference  to  its  Action  on  Clinical  Fibrillation  of 
the  Auricles. — Lewis,  Drury,  Iliescu  and  Wedd,  {Heart,  1921,  9, 
21),  working  upon  dogs,  were  able  to  confirm  previous  work  show- 
ing that  quinidine  causes  (1)  lowering  of  the  rate  of  the  sinoauric- 
ular  rhythm;  (2)  slowing  of  the  auricular-ventricular  conduction; 
(3)  slowing  of  the  intraventricular  conduction  as  shown  by  the  in- 
crease in  the  length  of  the  Q.  R.  S.  group.  They  point  out  for  the 
first  time  that  conduction  in  the  auricular  muscle  is  also  profoundly 
slowed.  In  an  attempt  to  analyze  the  "lowered  excitability"  which 
has  been  noted  by  many  workers,  Lewis  observed  that  quinidine  in 
the  doses  used  lengthens  the  absolute  refractory  period.  Finally,  a 
paretic  action  on  the  vagi  has  been  observed.  In  the  light  of  these 
known  actions  of  quinidine,  the  effects  of  quinidine  sulphate  upon 
clinical  fibrillation  of  the  auricle  are  explained,  if  the  last  is  regarded 
as  fundamentally  due  to  circus  movement.  "A  sufficient  lengthen- 
ing of  the  refractory  period,  l\^•  reducing  the  responsive  gap,  will  either 
bring  the  circus  movement  to  an  end  or  it  will  slow  the  circuit  move- 
ments. A  reduced  rate  of  conduction  will  slow  the  circuit  movements, 
but  will  tend  to  establish  the  circus  movement  more  firmly.  If  the 
refractory  period  factor  predominates,  the  circus  movement  will  end; 
if  the  conduction  factor  predominates,  the  circus  movement  will  not 
end,  but  will  become  slower.  An  increased  rate  of  ventricular  beating 
under  quinidine,  in  auricular  fibrillation,  is  ascribed  to  the  lowered  rate 
of  auricular  beating  in  part,  and  paresis  of  the  vagi  in  part." 

Hyperpermeability  of  the  Liver  in  Diabetes. — Hatieg.\n  {Bull,  de 
I' Acad,  dr  mcd.,  1922,  87,  2;i())  pursuing  his  studies  on  the  elimina- 
tion of  indigo-carmine  l)y  the  liver,  has  observed,  in  a  case  of  diabetes, 
a  remarkably  alnmdant  elimination  of  this  substance,  so  great  in- 
deed that  with  0.24  gm.  the  duodenal  content  was  of  a  blue  color 
identical  with  that  of  the  injected  solution.  The  foam  even  of  the 
duodenal  juice  was  of  an  inten.se  bluish  color,  a  phenomenon  which 
he  had  never  observed  previously.  In  six  cases  of  diabetes  mellitus 
0.08  gm.  of  indigo-carmine —a  dose  so  small  that  its  elimination  is  not 
api)reciable  in  the  normal  liver— was  excreted  in  such  (luantities  as 
easily  to  be  demonstrable.  In  one  of  these  cases  0.04  gTu.  indigo- 
carmine  wa.s  excreted  in  quantities  easily  recognizalile — the  elinu'nation 
following  the  normal  course  and  rhythm.  The  writer  l)elie\i's  that 
these  ob.scrvations  ])r()ve  that  in  dial)etes  the  liver  has  undergone  pro- 
found alterations  which  result  in  a  hyperpermeability  in  regard  to 
coloring  matters.  lie  believes  that  the  hyperpermeability  as  well  as 
the  hyperabnminosis  of  the  bile  .suggests  that  the  liver  has  undergone 
grave  functional  alterations  and  has  bccomt"  a  simple  "filter."  He 
regards  these  observations  as  suijjxirting  (ili'nard's  well-known  ((tii- 
tentit)ii  that  alterations  in  \hv  liver  play  a  serious  role  in  diab(>tes.      His 
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cases  were  apparently  all  instances  of  severe  diabetes;  he  refers  to 
them  as  diabete  consomptif.  Two  instances  of  mild  diabetes  showed  no 
change.  The  writer  l)elie\"es  that  the  indigo-carnu'ne  test  may  be  of 
some  ^•alue  as  a  means  of  diagnosis  between  mikler  and  severer  forms 
of  diabetes. 


SURGERY 


UNDER   THE    CHARGE    OF 

T.  TURNER  THOMAS,  M.D., 

ASSOCIATE    PROFESSOR    OF   APPLIED    ANATOMY    AND    ASSOCIATE    IN    SURGERY    IN    THE 

UNIVERSITY    OF    PENNSYLVANIA;    SURGEON    TO    THE    PHILADELPHIA    GENERAL 

AND    NORTHEASTERN   HOSPITALS    AND    ASSISTANT   SURGEON 

TO    THE    UNIVERSITY    HOSPITAL. 


The  Results  of  Ninety-eight  Cases  of  Nerve  Suture.— Dare  (Brit- 
ish Med.  Jour.,  June  IS,  1921,  p.  885)  says  that  all  his  cases  are  the 
result  of  gunshot  wounds  and  have  been  under  observation  from 
twelve  to  thirty-six  months.  The  author  has  taken  the  amount  of 
motor  recovery  as  the  standard  because  it  is  more  important  function- 
ally and  was  more  easily  determined.  Sensory  reco\ery,  however, 
was  more  complete  and  earlier  than  return  of  motor  power.  Good  or 
satisfactory  results  were  obtained  in  51  per  cent  of  the  cases,  while 
49  per  cent  were  bad  results.  The  series  included  ulnar,  median, 
musculospiral,  sciatic,  musculocutaneous  and  brachial  plexus  lesions. 
The  only  cases  to  receive  any  preoperative  or  postoperative  treatment 
by  means  of  splints  were  a  few  of  the  musculospiral  cases.  The  author 
feels  that  51  per  cent  greatly  exceeds  the  real  truth,  especiall\-  if  one 
regards  recovery  from  the  point  of  functional  usefulness.  The  results, 
on  the  whole,  then  are  in  some  measure  disappointing,  considering  the 
tremendous  amount  of  regenerative  power  that  the  axis  cylinders 
possess — probably  more  than  any  other  tissue  in  the  body.  The 
neglect  of  splints  has  been  responsible  for  most  of  the  failures,  espe- 
cially with  regard  to  the  delicate  intrinsic  muscles  of  the  hand.  Elec- 
trical methods  have  not  impressed  the  author  and  in  the  futm-e  he  will 
not  employ  them  for  it  is  impossible  to  know  exactly  what  one  is 
doing  in  many  cases.  Moreover,  Scheft  showed,  in  1851  (Langle\' 
confirmed  his  results  in  191(i),  that  a  denervated  muscle  is  in  a  state 
of  fil)rillation.  The  keynote  of  treatment  is  rest  with  gradual  reedu- 
cation to  muscles  that  have  been  injured  hy  denervation  from  what- 
ever cause.  The  recovery  of  sensation  is  practically  never  perfect, 
but  in  a  great  many  cases  some  recovery  of  sensation  returns  and 
this  of  itself  is  a  great  advantage  to  the  individual,  protecting  him 
from  burns  and  other  injuries  and  also  indirectly  leading  to  an  increase 
of  nutritional  activity.  

The  Treatment  of  Syphilis  by  Intravenous  Injections  of  Mercury. — 
Lank  (Laitnl,  October  15,  1*121,  p.  79(1)  says  that  this  treatment  was 
more  rapid  in  its  effect  than  any  other  method  of  mercurial  adminis- 


762  PROGRESS   OF  MEDICAL   SCIENCE 

tration,  painless  in  comparison  with  intramuscular  injections  and 
perfectly  safe.  One  per  cent  solution  of  cyanide  of  mercury  was 
employed  and  the  dosage  varied  with  the  tolerance  of  the  patient.  It 
was  found  that  many  patients  could  stand  40  to  50  minims  as  a  dose 
which  was  given  fi\'e  times  a  week.  The  maximinn  number  of  injec- 
tions was  110  for  a  very  severe  framboesiform  syphilide,  while  the 
average  number  ran  a  little  o^'er  40.  The  strictest  attention  was  paid 
to  hygiene  of  the  mouth  and  the  occurrence  of  severe  gingivitis  was 
rare.  Routinely  one  injection  of  salvarsan  substitute  was  administered 
weekly. 

The  Accuracy  of  the  Formalin  and  Sachs-Georgi  Tests  for  Syphilis. — 
Kingsbury  {Lancet,  October  15,  1921,  p.  799)  says  that  the  accidental 
discovery  in  1920,  by  Gate  and  Papacostas,  that  the  addition  of  a 
small  quantity  of  formalin  to  pooled  syphilitic  serums  produced  coagu- 
lation, and  was  without  effect  on  normal  serums,  forms  the  basis  of 
this  new  test.  The  results  obtained  from  the  formalin  test  prove  once 
again  the  futility  of  basing  conclusions  on  figures  deri^"ed  from  a  small 
number  of  cases,  as  small  series  have  recently  been  published  showing 
complete  accord  between  formalin  and  Wassermann  reactions.  The 
technic  of  the  test  is  simple  and  if  the  results  were  reliable  it  would 
be  an  excellent  method  whereby  the  practitioner  could  establish  a 
diagnosis  of  syphilis.  But  less  than  half  of  the  serums  giving  positive 
Wassermann  reactions  showed  coagulation  with  formalin  and — a  fact 
of  greater  importance — nearly  10  per  cent  of  non-syphilitic  serums 
give  a  positive  result.  Any  claim  to  the  reliability  of  the  test  is, 
therefore,  demolished.  As  early  as  1910  it  was  pointed  out  that 
extracts  T)f  various  organs  gave  a  slight  precipitate  when  added  to 
syphilitic  serum.  The  precipitate  was  found  to  be  inconstant  and 
was  considered  to  be  of  little  diagnostic  value.  In  1918  Sachs  and 
Georgi  called  attention  to  the  fact  that  the  addition  of  a  solution  of 
cholesterol  to  alcoholic  heart  extract  made  a  good  antigen  for  a  precipi- 
tation test.  The  results  obtained  are  distinctly  promising.  The 
technic  is  nuich  simpler  than  that  of  the  Wassermann  reaction,  but 
there  is  great  difhculty  in  tletermining  the  presence  or  absence  of  a 
precipitate  in  many  instances.  A  strongly  positive  Sachs-Georgi 
reaction  may  be  taken  as  evidence  of  syphilis,  but  a  weak  reaction 
must  be  looked  upon  with  suspicion  because  of  the  difhculty  in  dis- 
tinguishing between  the  weakest  positive  reaction  and  the  slight 
precipitation  given  by  some  negative  serums.  The  detection  of  the 
weakest  positives  may,  however,  be  made  easier  by  modification  of 
the  antigen  and  by  special  methods  of  reading  the  results. 

The  Indications  for  Surgical  Treatment  in  the  Different  Types  of 
Goiter.— SisTKiNK  {Surg.,  dyu.  and  ObsUt.,  1921.  33,  .US)  says  that 
there  are  only  three  types  of  goiter— colloid,  adenomatous  and  exoph- 
thalmic. Other  tyi)es  seen  clinically  are  either  variations  or  ciHiibina- 
tions  of  these  three,  ('olloid  goiter  is  definitely  a  goiter  of  youth  and 
is  the  only  goiter  which  disaj)pears  under  the  administration  of  iodine 
or  thyroxin.  The  adenomatous  type  is  the  most  common;  2.'5  i)er 
cent  of  the  patients  with  this  type  .seen  in  the  Mayo  Clinic  show  .symp- 
toms of  hyjM'rthyroidisin,   but  these  symptoms  do  not  develop  until 
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tiie  jioiter  has  been  present  for  an  average  of  sixteen  years.  In  xoung 
persons,  iniless  the  goiters  attain  considerable  size  or  prochice  sxnip- 
toms  of  pressure,  they  are  not  considered  surgical.  In  the  majority 
of  instances  after  patients  with  adenomatous  goiter  have  attained  the 
age  of  t^venty-fi^■e  years  surgery  is  advocated.  All  goiters  of  this 
type  associated  with  hyperthyroidism  are  considered  surgical  if  the 
condition  of  the  patient  will  permit  an  operation.  Exophthalmic 
goiters  occur  at  any  age  but  most  often  between  the  ages  of  twenty 
and  forty.  The  condition  is  best  treated  surgically  and  the  best 
results  are  obtained  in  patients  operated  on  early  in  the  course  of  the 
disease  before  marked  damage  has  Ijeen  done  to  the  vital  organs. 
Many  patients  require  one  or  two  ligations  of  the  superior  thyroid 
vessels  preliminary  to  thyroidectomy  in  order  to  make  it  a  safer  pro- 
cedure. If  care  is  exercised  in  selecting  the  type  of  operation  for  a 
given  case  the  mortalitv  is  low. 


Clinical  and  Experimental  Observations  in  the  Use  of  Saline  Irri- 
gation in  the  Treatment  of  Diffuse  Peritonitis.— Willis  (Surg.,  Gyn. 
and  Ohsti't.,  1921,  33,  ."i.)3)  says  that  ISlurphy  and  others  object  to 
saline  irrigation  in  ditfuse  peritoneal  infection  because  it  tends  to 
produce  shock  by  subjecting  the  patient  to  a  longer  operation,  trauma- 
tizing the  peritoneum  and  accelerating  absorption,  while  washing  off 
the  defensive  phagocytes.  In  favor  of  free  irrigation  it  may  be  said 
that  it  lessens  tendency  to  shock  by  prevention  of  imdue  loss  of  body 
heat.  Moreover,  it  washes  out  mechanically  unabsorbed  bacteria, 
fibrin,  pus,  blood  clots  and  intestinal  contents  which  may  serve  as 
foreign  material,  facilitating  the  growth  of  bacteria.  Finally,  the 
peritoneum  is  an  absorbing  surface  of  greatest  activity.  Ruptured 
appendix,  or  appendiceal  abscess,  is  a  very  frequent  cause  of  fatal 
peritonitis.  The  author  has  had  1034  cases  of  acute  appendicitis  in 
the  past  twelve  years;  33  cases  were  considered  instiinces  of  true 
perforative  diffuse  peritonitis — some  3  per  cent.  Fortunately,  for 
purposes  of  analysis  his  cases  could  be  divided  into  two  series — the 
earlier  14  in  a  period  of  five  years  were  operated  by  the  principle  of 
rapid  operation  with  minimal  abdominal  manipulation.  The  mor- 
tality was  50  per  cent.  The  later  series  was  made  up  of  19  patients, 
18  of  whom  were  treated  by  free  incision,  the  opening  of  all  pockets 
and  combined  irrigation  with  normal  saline  and  the  use  of  a  water  or 
electric  suction  apparatus.  The  mortality  was  16  per  cent.  The 
author  feels  that  a  shorter  and  smoother  convalescence  is  gained  by 
this  procedure.  Of  course  gastric  lavage,  opiates  and  free  use  of  salt 
solution  per  rectum  and  subcutaneously  were  employed  in  both  series. 


Further  Data  Concerning  the  Experimental  Production  of  Pan- 
creatitis.— Archibald  and  Gihbun.s  {Ann.  Surg.,  1921,  70,  42G]  sa\  that 
there  are  three  principal  theories:  (1)  The  pancreatic  lesion  is  caused 
by  the  entrance  of  l)ile  into  the  pancreatic  duct  by  reason  of  an  obstruc- 
tion at  the  outlet  of  the  common  duct;  (2)  the  lesion  is  caused  by  an 
infection  travelling  from  an  inflamed  gall-bladder  to  the  head  of 
the  pancreas  by  the  lymphatic  route;  (3)  that  duodenal  contents  are 
forced  into  the  common  duct  through  the  ampulla,  and  so  into  the 
paifcreatic   duct.      Infected    bile    aspirated    from    the    inflamed    gall- 
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bladder  exercises  a  much  more  severe  necrosing  and  inflammatory 
effect  upon  the  pancreas  than  does  normal  bile.  Chemical  investi- 
gation of  infected  bile  has  not  yet  proved  that  this  difference  of  effect 
is  due  to  an  increase  in  concentration  of  the  bile  salts  as  the  result  of 
bacterial  action  on  the  bile.  Mild  grades  of  pancreatic  swelling  as 
estimated  clinically  are  certainly  possible  and  are  represented  by 
edema  with  early  necrosis  of  the  parenchyma,  presumably  the  result 
of  bile  invasion.  The  clinical  statement  in  operation  records  as  to 
the  presence  of  "a  somewhat  thickened  and  indurated  pancreas"  is 
probably  a  correct  interpretation  of  fact  in  most  cases.  The  gall- 
bladder, under  conditions  of  irritation  from  stone  or  inflammation,  is 
probably  able  to  go  into  strong  muscular  contraction  and  the  hypoth- 
esis is  set  up  that  such  contractions  may  provide  sufficient  driving 
force  to  cause  invasion  of  the  pancreas  with  bile.  The  common  duct 
sphincter  is  provoked  to  resistance  not  only  by  the  acidity  of  the  duo- 
denal contents  but  also  by  sudden  distention  of  the  common  duct 
through  unexpected  rises  of  pressure  in  the  gall-bladder. 


Surgical  Management  of  Gastric  Ulcers.— Balfour  (Ann.  Surg., 
1921,  74,  449)  says  infectious  foci  should  be  systematically  searched 
for  while  postoperative  direction  of  diet  and  habit  of  li^'ing  shoidd  he 
included  in  present  surgical  management.  The  selection  of  operation 
is  of  great  immediate  importance  and  it  is  very  probable  that  further 
progress  will  come  from  intelligent  selection  and  application  of  methods 
now  known  rather  than  from  additional  operative  methods.  Four 
main  considerations  upon  which  the  value  of  any  operation  for  gastric 
ulcer  should  be  judged  are  simplicity,  applicability,  immediate  results 
and  ultimate  results.  The  author  finds  in  the  study  of  the  Mayo 
Clinic  cases  that  gastroenterostomy  with  cautery  excision  of  the 
ulcer  surpasses  other  methods  by  these  standards.  Gastro-jejunal 
ulcer  is  not  wliolly  a  sequel  or  complication  of  gastroenterostomy. 
Ulcers  occasionally  recur  anfl  new  ulcers  also  form  sometimes  after 
any  type  of  gastric  operation.  The  author  believes  that  the  routine 
eradication  of  all  septic  foci  and  the  adoption  of  a  proper  postoperative 
dietary  and  therapeutic  regimen  will  be  the  greatest  advance  in  pre- 
venting these  recurrences.  In  the  c(uestion  of  prot(>ction  against 
cancerous  degeneration  the  problem  is  unsettlcfl.  There  is  one  fact 
certain — that  no  operation  for  gastric  ulc-er  will  alisolutely  assure  a 
patient  that  he  will  not  die  of  gastric  cancer. 


Arthroplasty.— PiTTi  (Jour.  Orfho.  Siirr/.,  1921,  19,  421)  says  that 
the  modern  methods  of  arthroplasty  allow  us  to  create  articulations  that 
can  attain  fvmctional  properties  which  in  some  cases  are  ecjual  to  those 
b(4onging  to  normal  joints.  In  others  the  new  joint  can  fully  satisfy 
the  most  exacting  wishes  of  the  patient.  These  articulations  are  able 
to  sui)port  for  many  years  even  the  work  of  trades  which  are  very 
fatiguing.  Some  of  the  .author's  patients  operated  on  for  arthroplasty 
of  the  knee  and  elliow  have  been  d(>elared  e;ii)al)Ie  for  military  s(M-viee 
i?i  the  late  war.  In  ankylosis  of  the  low(>r  limb  it  is  possible  to  obtain 
articulations  which  are  not  only  (|uite  moveable  but  also  iib|(>  to  support 
the  greatest  fatigue.  The  progress  in  the  field  of  arthro])lasty  is  due 
to  the  interposition  methotl.  The  uuthur  makes  free  Haps  of  faScia 
Ifita  his  choicp. 
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Uteroplacental  Apoplexy  and  Accidental  Hemorrhage.— Willson 
(Surr/.,  Ci/ti.  and  Ohst.,  January,  1922)  reports  the  case  of  a  patient 
of  unknown  history  admitted  to  hospital  with  albuminuria  and 
edema.  The  fundus  was  three  fingers'  breadth  above  the  umbih'eus; 
the  position  of  the  fetus  was  transverse;  the  fetal  heart  was  heard  in 
the  right  lower  quadrant  and  the  pelvic  measurements  were  slightly 
less  than  the  average.  Under  appropriate  treatment  the  albuminuria 
disappeared.  Labor  began  with  severe  pains,  and  continued  for 
about  two  hours  when  bleeding  occurred  from  the  vagina  with  nausea 
and  vomiting.  There  was  great  pain  and  tenderness  in  the  alxlomen 
with  prostration.  The  patient  apparently  had  developed  se\ere 
shock  and  considerable  bleeding  from  the  vagina.  The  abdomen  was 
Aery  tender;  the  uterus  tense  and  hard  without  relaxation;  palpation 
of  the  fetus  was  impossible,  but  the  head  was  at  the  l)rim;  the  heart 
could  not  be  heard.  On  Aaginal  examination  the  cervix  admitted  one 
finger,  and  no  placental  tissue  could  be  found.  Diagnosis  was  made 
of  premature  separation  of  the  placenta.  At  operation  there  was 
considerable  blood-stained  serum  in  the  peritoneal  cavity.  The 
uterus  was  mottled  l)luish,  almost  black  in  color,  and  the  discolora- 
tion was  greatest  in  the  region  of  the  left  cornua.  Both  anterior  and 
posterior  walls  of  the  uterus  were  involved.  There  were  fissures  in 
the  uterine  wall,  running  parallel  with  its  axis.  The  peritoneum  had 
not  been  torn  through;  the  tul)es  and  ovaries  were  apparently  normal. 
On  opening  the  uterus  the  placenta  was  on  the  left  side  of  the  anterior 
uterine  wall  and  one-third  separated.  The  uterus  contained  o\er  a 
quart  of  fluid  and  clotted  blood.  The  fetus  was  dead  and  was  removed 
in  its  membranes.  The  uterus  was  not  removed  l)ut  closed  and  left, 
and  salt  solution  was  given  under  the  skin.  The  patient  died  three 
hours  after  operation.  At  autopsy  the  liver  was  pale  and  softer  than 
usual;  the  gall-bladder  normal;  the  spleen  soft;  the  stomach  and 
intestines  apparently  normal.  The  kidneys  were  pale  and  softer 
than  the  average;  the  tubes  and  ovaries  normal,  while  the  uterus 
showed  subperitoneal  hemorrhages  over  its  entire  surface  and  in  the 
broad  ligament  on  the  side.  The  wall  of  the  uterus  was  Aery  soft 
and  the  muscle  fibers  were  separated  by  considerable  spaces.  There 
was  a  central  necrosis  of  the  liver  lobules,  showing  slight  pigmentation 
and  slight  fatty  degeneration.  There  was  also  an  acute  degeneration 
in  the  kidneys  and  in  the  muscle  of  the  uterus.  There  were  marked 
hemorrhagic  extravasations  between  the  bundles  of  muscle  fibers. 
The  placenta  was  apparently  normal  with  the  exception  of  a  slight 
hyaline  appearance  in  the  stroma  of  the  villi.  The  writer  has  collected 
reports  of  69  cases  including  his  own,  and  finds  that,  so  far  as  causa- 
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tion  is  concerned,  the  mechanical  theory  of  distention  of  the  uterus, 
the  forcing  of  blood  into  the  uterine  wall  and  obstruction  to  the  out- 
flow of  the  blood  from  the  uterus  fail  to  account  for  all  of  the  condi- 
tions. The  weight  of  opinion  tends  to  the  belief  that  toxemia  is  the 
most  important  factor  in  causation.  There  is  a  striking  similarity 
between  the  pathological  picture,  seen  in  these  cases,  and  the  results 
produced  by  the  toxins  of  snake  poisons.  The  frequent  coincidence 
of  eclampsia  and  accidental  hemorrhage  is  familiar.  Possibly  increased 
blood-pressure,  so  common  in  both,  may  be  a  factor.  The  prognosis 
is  always  grave,  and  in  50  cases  in  which  a  diagnosis  was  made  during 
life  the  mortality  was  38  per  cent;  the  fetal  mortality  was  92.5  per 
cent  in  67  cases.  While  all  cases  of  accidental  hemorrhage  are  not 
necessarily  fatal  and  may  not  require  operation,  in  severe  cases  occur- 
ring before  or  early  in  labor  immediate  operation  is  demanded.  This 
should  always  be  abdominal  Cesarean  section.  Every  effort  should 
be  exhausted  before  the  operator  proceeds  to  remove  the  uterus.  If, 
however,  bleeding  continues,  supravaginal  amputation  shoidd  be  done. 
The  Porro  operation  is  often  indicated.  Uteroplacental  apoplexy  is 
caused  by  the  inundation  of  the  uterine  wall  with  a  toxin,  producing 
bleeding,  liberated  from  the  placenta  and  naturally  producing  its  great- 
est effect  at  the  placental  site.  Accidental  hemorrhage  in  the  great 
majority  of  cases  is  a  manifestation  of  the  same  process.  The  damaged 
state  of  the  uterine  wall  tends  to  cause  both  intra-abdominal  and  post- 
partum hemorrhage.  Where  the  cervix  is  undilated  and  hemorrhage 
is  severe  abdominal  Cesarean  section  with  hvsterectomv  is  indicated. 


Treatment  of  Abortion  Complicated  by  Fever.— Heberer  iZcutraJhl. 
f.  (jj/niil:.,  1921,  p.  859)  has  studied  cases  of  abortion  complicated  by 
fever  by  making  a  bacteriologic  examination  of  the  blood,  the  contents 
of  the  uterus  and  the  placenta.  P^ifty  cases  were  available  for  these 
studies.  The  results  are  of  decided  interest  and  show  how  complicated 
are  the  findings  in  bacteriologic  cases  and  how  much  dependence  must 
be  placed  on  clinical  symptoms  alone.  Within  forty-eight  hours  after 
the  occurrence  of  the  abortion  42  of  the  patients  (84  per  cent  lia\ing 
fever)  were  treated  by  the  emptying  of  the  uterus  with  oj)erati\e 
means.  These  patients  made  a  rapid  conxalescence  without  fever  and 
were  discharged  in  good  condition  in  eight  or  nine  days.  The  interest- 
ing part  of  this  paper,  which  narrates  minut(>  and  i)ainstaking  l)acteri- 
ologic  study,  is  the  statement  that  one  cannnot  l)ase  treatment  on  the 
bacteriologic  findings  in  these  cases.  One  nuist  plan  his  treatment 
entirely  upon  the  clinical  symptoms,  including  a  very  thorough  and 
careful  bimanual  examination.  The  writer's  experience  causes  liim 
to  believe  that  the  best  treatment  for  cases  of  abortion  with  fever  is 
to  clear  out  the  uterine  cavity  at  the  earliest  possible  monu^nt.  Hkllen- 
DALL  iZrnfnilld.  f.  (ii/nalc,  1921,  p.  867)  has  tried  to  apply  tl>e  use  of 
Dakin's  solution,  as  employed  by  surgeons  during  th(>  war,  to  obstetric 
and  gynecologic  cases.  In  (i  cas(>s  of  al)ortion  complicated  by  fex'cr, 
after  the  uterus  had  been  thoroughly  emptied  by  an  injection  of  from 
I  to  3  (|uarts  of  0.5  per  cent  Dobert's  solution  tli(>re  was  a  rapid  fall  of 
temperature.  .\  similar  result  was  obtained  in  a  patient  who  had 
parametritis  and  hemorrhage  after  an  abortion  at  the  fifth  month, 
and  when  the  uterus  had  Ix-en  emptied,      in  this  case  a  midwife  had 
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attempted  to  extract  the  placenta.  The  patient's  concHtion  greatly 
improved  and  in  three  days  she  was  practically  convalescent.  In 
another  case  of  abortion  at  three  months  with  retained  placenta  and 
very  offensive  discharge,  two  quarts  of  Dol)ert's  solution  were  used  as 
an  injection  followed  by  the  rapid  decline  of  the  temperature.  There 
were  6  patients  in  whom  the  fetus  had  died  at  about  the  sixth  month. 
In  some  of  these  cases  the  membranes  had  ruptured  and  in  others 
they  were  unruptured;  in  some  the  cervix  was  dilated  and  in  some  it 
was  closed.  Some  had  fever  without  chills  and  others  had  chills  and 
fever.  These  patients  were  treated  with  copious  irrigation  with 
O.o  per  cent  Dobert's  solution.  In  2  patients  the  night  after  the 
injection  was  made  the  temperature  rose  very  considerably  and  the 
patient  had  chills,  but  after  this  the  temperature  fell  and  the  patient 
improved.  In  the  other  cases  the  use  of  the  remedy  was  not  followed 
l)y  chills.  Perhaps  the  most  interesting  result  was  obtained  in  the 
case  of  a  patient  who  had  fever  during  delivery.  The  attending 
physician  had  stated  that  the  patient  required  Cesarean  section  and 
she  had  been  in  labor  from  four  to  twenty-four  hours.  The  mem- 
branes had  ruptured  tliree  days  previously.  A  midwife  in  attendance 
had  examined  the  patient  repeatedly  during  each  day.  The  attending 
physician  had  made  an  attempt  to  deliver  by  forceps.  The  patient's 
pulse  \\7as  124;  her  temperature  102.5°  F.  The  os  uteri  was  about 
two-thirds  dilated.  The  true  conjugate  was  7.5  cm.  and  the  fetal  head 
was  freely  movable  at  the  pelvic  brim.  After  a  delay  of  ten  hours, 
during  which  the  patient  had  pituitrin  given  three  times,  the  head 
became  fixed  in  the  pelvic  brim  and  the  cervix  more  largely  dilated. 
There  was  an  episiotomy  performed  and  a  living  child  was  extracted 
by  the  high  application  of  the  forceps.  The  placenta  and  the  amniotic 
liquid  had  a  very  foul  odor.  After  the  uterus  was  emptied  it  was 
copiously  irrigated  with  three  quarts  of  Dobert's  solution.  During 
the  first  four  days  after  delivery  her  temperature  reached  102°  F.; 
pulse  120,  with  \ery  foul  discharge  from  the  uterus.  After  that  the 
symptoms  subsided  and  the  patient  did  well. 
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Radiation  versus  Surgery  in  the  Treatment  of  Myomata. — The 
working  rules  that  have  been  adopted  by  Crossex  {Jour.  Mi.'isouri 
StafcMtd.  A.i.suc.,  1922,  19,  oo)  are  that  radium  is  the  preferable  form 
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of  treatment  in  uncomplicated  small  and  medium-sized  myomata  in 
patients  in  the  menopause  or  near  the  end  of  the  child-hearing  period. 
Persistent  bleeding  is  usually  the  serious  s;y^rlptom  in  these  cases 
and  this  is  promptly  controlled  by  radium,  which  checks  all  bleed- 
ing, menstrual  or  otherwise.  Nearly  all  properly  selected  cases  prove 
amenable  to  this  treatment.  It  is  very  important  to  exclude  carci- 
noma of  the  endometrium  by  performing  a  diagnostic  curettage 
before  subjecting  the  patient  to  radium  treatment.  In  patients 
with  kidney,  heart  and  other  complications  giving  undue  operative 
risk,  radium  may  be  reasonably  tried  in  the  somewhat  larger 
growths,  especially  in  those  cases  where  roentgen-ray  treatment  pro- 
duces such  marked  nausea  and  ill  feeling  that  it  is  not  advisable  to 
continue  it.  The  larger  growths  in  patients  presenting  undue  operative 
risk  are  best  handled  by  deep  roentgen-ray  therapy.  In  most  cases 
this  will,  after  a  time,  stop  the  bleeding  temporarily  and  give  a  chance 
to  build  up  the  patient  for  operation.  If  she  cannot  be  gotten  into 
condition  for  operation,  continuation  of  the  roentgen-ray  treatment 
may  stop  the  bleeding  permanently  and  diminish  pressure  symptoms 
by  shrinking  the  growth.  If  preferred,  the  smaller  growths  also  may 
be  treated  by  roentgen-ray  instead  of  radium,  with  practically  the 
same  percentage  of  symptomatic  cures.  In  over  600  reported  cases 
of  myoma  treated  by  roentgen-ray  the  bleeding  was  stopped  in  ap- 
proximately 95  per  cent.  However,  the  roentgen-ray  treatment  has 
the  disadvantage  of  extending  over  a  long  period  of  time,  or  if  given 
in  more  massive  doses  in  a  short  period,  of  upsetting  the  patient's 
digestive  and  nervous  systems,  in  some  cases  to  a  serious  extent.  Large 
growths,  larger  than  a  grapefruit,  are  best  handled  by  operation.  It 
is  not  practicable  to  fix  an  arbitrary  limit  of  size  as  other  complications 
have  a  bearing  on  the  decision.  For  example,  pedunculated  subperito- 
neal growths  are  not  so  favorable  for  radiation  as  those  embedded  in  the 
uterine  wall  and  hence  must  more  often  be  removed  by  operation. 
Again,  a  single  large  growth  is  not  so  favorable  for  non-operative 
treatment  as  a  myomatous  uterus  enlarged  to  the  same  size  by  a  number 
of  small  nodules.  In  young  women,  in  whom  preservation  of  the 
chikl-bearing  function  and  of  menstruation  is  desirable,  myomectomy 
is  the  preferable  form  of  treatment,  where  any  serious  treatment  at 
all  is  necessary.  In  many  of  these  cases  the  myomata  may  l)e  re- 
moved without  disturbing  the  functions  of  the  uterus.  However, 
a  point  to  be  kept  in  mind  is  that  when  the  abdomen  is  opened  it  may 
be  found  necessary  to  sacrifice  the  uterus  in  ortler  to  remove  the  tinnors 
completely,  hence  myomectomy  should  be  advised  only  after  care- 
ful consideration  of  all  the  features  of  the  case.  If  the  growths  are 
not  of  a  size  and  location  necessarily  interfering  with  pregnancy  or 
labor,  it  would  be  well  to  try  first  to  check  the  l)leeding  l)y  t)ther  means, 
such  as  curettage  and  internal  medication.  If  these  measures  fail,  it 
may  be  advisable  in  ex('(>pti()nal  cases  to  emj)loy  light  doses  of  radium 
or  roentgen-ray,  with  thej<lca  of  giving  just  enough  to  control  abnormal 
bleeding  l)ut  not  enough  to  all'eet  ovarian  or  uti'rine  function  seriously. 
Hut  in  spite  of  advances  made  in  the  regiilation  of  the  dosage  and  the 
enthusiastic  assumpticms  of  some  authorities,  the  writer  regards  this 
as  hazardous  to  the  preservation  of  functi(m  and  hence  employs  these 
measures  for  this  pur{)ose  with  very  decided  caution.     If  the  roentgen 
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ray  is  used,  it  is  preferable  to  apply  it  to  one  side  only,  so  that  one 
ovary  will  remain  unaflFected.  In  complicated  cases,  the  complications 
often  make  operation  advisable  in  a  jjrowth  which  if  uncomplicated 
would  be  suitable  for  radium  or  roentgen-ray  treatment.  The  com- 
plication may  be  inflammation  of  some  adjacent  structure,  for  example, 
appendicitis  or  salpingitis.  Such  associated  trouble  is  found  in  a 
considerable  proportion  of  the  cases  of  myoma.  It  should  be  re- 
membered that  a  myoma  that  begins  to  grow  after  the  menopause 
is  probably  undergoing  a  degenerative  change  of  some  kind  and  should 
be  promptly  removed  if  the  patient  is  a  safe  operative  risk. 


Treatment  of  Inoperable  Cervical  Cancer. — Anyone  familiar  with 
the  subject  will  realize  that  there  are  more  cervical  cancers  that  are 
inoperable  when  first  seen  than  there  are  cases  suitable  for  the  radical 
operation.  Radium  has  been  of  inestimable  value  in  the  palliative 
treatment  of  the  inoperable  cases;  but  unfortunately  radium  is  a^•ail- 
able  to  a  comparatively  small  number  of  the  profession,  while  the 
inoperable  cases  of  cancer  of  the  cervix  are  of  necessity  left  to  the  care 
of  practically  all  of  the  general  practitioners,  many  of  whom  are  at  a 
loss  to  apply  any  treatment  as  a  palliative.  In  view  of  these  facts 
Gellhorn  {Jour.  Missouri  State  Med.  Assn.,  1922,  19,  59)  calls 
attention  to  a  method  of  treatment  which  he  originated  fifteen  years 
ago  and  which  he  considers  second  only  to  radium  in  the  suppression 
of  the  awful  sNinptoms  of  inoperable  cancer  of  the  uterus.  The  technic 
is  briefly  this :  The  cancerous  masses  occupying  the  cervix  are  scraped 
or  scooped  out  with  a  curette,  or,  better  still,  with  a  very  large,  sharp 
spoon.  This  may  require  a  few  whiffs  of  ether  or  chloroform,  but  in 
many  cases  a  preliminary  injection  of  morphine  renders  this  short 
initial  step  painless.  Do  not  lose  time  with  attempts  at  checking  the 
bleeding,  which  is  usually  abdundant,  but  raise  the  foot  end  of  the 
examining  or  operating  table  and  insert  into  the  \agina  a  well-lubricated 
Ferguson  or  other  tabular  speculum.  Pour  into  this  speculum  a  table- 
spoonful  of  pure  acetone,  which  will  check  the  bleeding  immediately. 
Lower  the  speculum  after  about  ten  minutes  and  permit  the  acetone 
and  clotted  blood  to  run  out,  and  fill  the  speculum  once  more  with  pure 
acetone.  The  specuhmi  is  now  held  in  place  for  about  fifteen  or  twenty 
minutes,  usually  by  the  patient  herself,  after  which  time  the  table  is 
lowered  so  that  the  fluid  will  run  out  of  the  speculum.  The  latter  is 
now  thoroughly  washed  out  with  cotton  pledgets  soaked  in  water  and 
then  withdrawn.  Xo  packing  is  left  in  the  vagina.  There  is  absolutely 
no  pain  connected  with  the  procedure,  provided  that  the  acetone  does 
not  touch  the  vulva.  Even  a  single  drop  of  acetone  upon  the  mucosa 
of  the  vulva  would  cause  an  intense  burning,  which,  however,  can  be 
relieved  at  once  by  washing,  it  off  with  water.  It  is  for  this  reason 
that  a  tubular  and  not  a  bivalve  speculum  must  be  inserted,  and  that 
the  amount  of  acetone  used  must  not  be  so  large  as  to  run  out  and  over 
the  vulva.  The  treatment  as  outlined  above  is  repeated  every  two 
days  for  at  least  three  weeks,  except  that  the  curettage  is  omitted. 
Later  the  intervals  between  treatments  are  lengthened  to  three  or 
four  days,  and  as  the  condition  responds  to  the  applications,  treat- 
ments are  given  only  as  the  case  requires.  The  beneficial  effect  of  the 
treatment  is  usually  very  prompt.     The  hemorrhages  are  as  a  rule  the 
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first  to  disappear.  The  discharge  becomes  more  watery  and  soon 
loses  its  offensive  odor.  The  general  condition  of  the  patient  improves 
fairly  rapidly  as  appetite  and  strength  return,  and  the  severe  pain 
which  had  interfered  with  sleep  usually  decreases  to  such  an  extent 
that  very  small  doses  of  opiates  or  even  salicylates  suffice.  Gradually 
the  crater  in  the  vagina  shrinks  perceptibly  and  the  patient  regains, 
for  a  time  at  least,  the  feeling  of  good  health.  The  writer  has  been 
able  to  prolong  life  in  this  manner  with  a  certain  degree  of  comfort  in 
hundreds  of  cases,  but  in  spite  of  such  good  results  he  still  insists  that 
radium  is  the  best  treatment  of  inoperable  cancer  of  the  cervix  if  it 
is  obtainable,  but  where  not  obtainable  "the  acetone  treatment  is  the 
best  substitute. 

Results  of  Operations  for  Uterine  Prolapse. — The  results  of  oper- 
ations for  uterine  prolapse,  as  reported  in  the  literature,  after  careful 
follow-up  investigation,  have  been  rather  disappointing  to  Spalding 
{Calif.  State  Jour.  Med.,  1922,  20,  2),  so  he  determined  to  investigate 
the  results  obtained  in  a  series  of  76  patients  operated  upon  in  the 
Stanford  University  School  of  Medicine.  All  of  the  patients  in  this 
series  had  cystocele  and  68  had  rectocele.  The  cervix  was  lacerated 
in  52  of  the  patients,  eroded  in  38  and  hypertrophied  in  52.  The 
uterus  was  retroverted  in  51  patients,  was  prolapsed  to  the  vulva  in 
26,  through  the  vulva  in  16,  and  presented  outside  the  vulva  with 
cystocele  and  rectocele  in  34  patients.  The  chief  complaint  with  59 
patients  was  "falling  of  the  woml),"  although  32  mentioned  backache. 
In  all  but  1  case  some  type  of  perineorrhaphy  was  done,  and  in  ()  of 
the  more  recent  cases  the  rectum  was  supported  by  a  more  extensive 
proctopexy.  In  somewhat  less  than  half,  the  cervix  was  repaired 
either  by  amputation  or  trachelorrhapy.  2  patients  died  from  the 
operation  and  13  could  not  be  traced,  while  of  the  remaining  61  patients 
in  the  series,  all  but  8,  or  87  per  cent,  were  entirely  cured  of  their  original 
complaints.  On  19  patients  at  some  subsequent  examination,  it  was 
possible  to  demonstrate  some  degree  of  recurrence,  although  many 
of  these  patients  were  relieved  of  their  original  complaints.  3  patients 
had  decided  prolapse  of  the  uterus.  The  operations  for  these  patients 
had  not  been  well  planned,  inasmuch  as  the  uterus,  which  reprolapsed 
after  an  interposition  operation,  was  pathological  and  should  ha\e 
been  removed,  the  patient  being  cured  by  a  subseciuent  vaginal  hysterec- 
tomy. In  a  second  case,  the  interposing  the  cervix  under  the  bladder 
after  a  subtotal  vaginal  hysterectomy  was  not  successful,  the  patient 
later  being  cured  by  suspending  the  prolapsed  cervix  by  laparotomy. 
Cystocele  recurred  with  9  patients,  but  this  is  an  entirely  preventable 
recurrence  if  the  pelvic  fascia  is  overlapped  under  the  l)ladder.  Rectocele 
recurred  in  over  22  per  cent  of  the  cases  no  matter  what  particuhir 
type  of  perineorraphy  was  done.  As  a  resiilt  of  his  investigation 
the  writer  conchides  tiiat  ])rolapse  of  the  uterus  can  be  cureil  with  a 
very  .small  degree  of  operative  risk  if  the  patients  are  carefully  oi>served 
b<>fore  operation  to  exclude  other  causes  for  cystitis  and  backache. 
Prolapse  should  recur  only  rarely  after  operation  and  cystocele  never, 
provided  infection  can  be  excluded.  Rectocele  is  more  difficult  to 
cure  unless  a  high  dissection  of  the  posterior  i)lane  of  the  pelvic  fsiscia 
is  made  an<l  the  rectum  fixed  to  a  point  beliiiid  the  cervix. 
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Treatment  of  Choked  Disk  by  Excision  of  the  Sheath  of  the  Optic 
Nerve. — Kubik  (Kliu.  Munat.s.f.  Augrnhk.,. June,  1921.  p.  898)  sets  up 
the  following  indications  for  the  treatment  of  choked  disk  appearing 
with  sxnnptoms  of  brain  tumor  or  increased  intracranial  pressure. 
(1)  All  localizahle  and  accessible  brain  tumors  are  to  be  subject  to 
radical  operation.  (2)  In  cases  of  non-localizable  brain  tumors, 
including  pseudo-tumors,  palliative  interference  upon  the  skull  is  to 
be  practised  (trephining).  (3)  Miiller's  operation  of  excision  of  the 
sheath  of  the  optic  nerve  is  to  be  practised  as  the  least  dangerous 
operative  inteference  in  all  cases  in  which  operation  upon  the  brain  is 
refused,  and  in  cases  of  absence  of  any  special  etiology  for  the  occurrence 
of  the  involvement  of  the  papilla,  when  the  neurological  examination 
does  not  indicate  a  brain  tumor;  but  even  in  these  cases,  where  the 
seat  of  the  effect  can  not  be  assumed  to  lie  within  the  posterior 
portion  of  the  skull,  lumbar  puncture  is  the  operation  of  first  choice. 
(4)  Where  the  choked  disk  does  not  subside  after  a  palliative  opera- 
tion, or  the  vision  continues  to  deteriorate,  early  excision  of  the  sheath 
should  be  superadded.  In  any  event,  the  writer  regards  this  operation 
as  a  valuable  addition  and  deserving  of  extended  application.  Further 
experience  should  lead  to  greater  precision  in  the  indications. 


Genesis  of  Myopia. — Probably  no  question  in  the  entire  range  of 
ophthalmology  has  received  greater  attention  than  this  of  the  origin 
of  myopia.  The  subject  is  still  a  live  one,  as  is  evidenced  by  the  dis- 
cussion which  is  constantly  reappearing  in  the  literature.  In  this 
connection.  Hax.ssex  (Kliu.  Monais.f.  Auqcnhk.,  August,  September, 
1921,  p.  171 )  publishes  the  results  of  autopsy  of  a  case  of  high  myopia 
which,  in  his  opinion,  clearly  shows  the  relation  between  the  position 
of  the  myopic  globe  to  that  of  the  optic  nerve  in  the  orbit.  In  this 
case,  as  is  well  shown  in  an  accompanying  photograph,  the  enlarged 
globe  was  seen  to  extend  backward  with  the  nerve  markedly  curved 
in  the  shape  of  an  S.  This  case,  in  his  opinion,  clearly  demonstrates 
that  the  nerve  not  only  exercises  no  traction  upon  the  posterior  pole, 
but  that,  on  the  contrary,  the  bulb  exercises  a  force  of  compression 
backward  upon  the  nerve.  It  may  be  of  interest  to  give  a  short 
nsumr  of  the  hypotheses  as  to  the  origin  of  myopia  which  assume  some 
sort  of  traction  between  the  globe  and  the  nerve.  Hasner  supposed 
the  optic  nerve  to  be  absolutely  or  relatively  too  short,  so  that  during 
convergence  the  ner^■e  caused  traction  upon  the  sclera  in  the  region 
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of  the  posterior  pole.  Weiss  favored  the  same  view:  AccorcHng  to 
him  the  free  portion  of  the  nerve  between  the  foramen  opticum  and 
posterior  surface  of  the  sclera  is  too  short.  In  1908,  Levinsohn  empha- 
sized the  significance  of  the  position  of  the  head  during  near  work; 
he  assumed  that  upon  bending  forward  of  the  head,  the  eyeball  advanced 
through  gravity  and  venous  congestion;  the  optic  nerve,  fixed  as  it 
is,  by  connective  tissue,  bloodvessels  and  ner\es,  exercises  a  not  unim- 
portant drag  upon  the  posterior  pole  and  thus  occasions  the  well-known 
myopic  deformation;  this  writer  attempted  to  establish  his  hxpothesis 
by  experiments  upon  animals.  Finally,  Dinger  made  exhaustive  studies 
upon  the  influence  of  the  position  of  the  head  upon  that  of  the  eye, 
and  also  of  the  shape  and  interior  configuration  of  the  same.  He 
agrees  with  Levinsohn  that  from  the  forward  sinking  of  the  globe, 
traction  must  occur  by  the  relatively  shortened  nerve;  such  traction, 
though  slight,  he  regards  as  adequate  in  the  developing  eye  of  youth 
to  result  in  enlargement  at  the  posterior  pole  and  lengthening  of 
the  axis. 

Artificial  Eyes. — Coulomb  (Archiv.  d'ophialmol.,  November,  1921, 
p.  077)  urges  the  constant  wearing  of  the  newer  forms  of  double-shelled 
prothesis,  as  against  the  former  method  of  wearing  the  older  models 
(simple  shells).  The  latter  offer,  by  means  of  their  posterior  concave 
wall,  a  lodgment  for  the  tears,  forming  a  veritable  moist  chamber 
which  macerates  the  conjunctiva,  such  maceration  causing  irritation 
of  the  mucous  membrane  and  the  mucopurulent  secretion,  involving 
the  unpleasant  necessity  of  removing  the  shell  during  the  night  and 
frequently  cleansing  the  orbit.  With  the  double  shells  there  is  no 
space  between  the  bottom  of  the  ocular  cavity  and  the  posterior  sur- 
face of  the  artificial  eye;  the  tears  circulate  normally  and  carry  away 
to  the  lacrimal  drainage  apparatus  dust  and  other  impurities;  no 
cleansing  lotions  of  any  kind  are  required.  To  secure  perfect  tolerance, 
the  shells  must  be  perfect  in  finish  and  polish;  imperfections  hardly 
supported  during  waking  under  frequent  winking,  l)ecome  insupport- 
able at  night  when  the  lids  are  closed.  The  shell  should  be  relatively 
small  and  a  new  one  substituted  when  the  first  one  loses  its  polish. 
These  shells  naturally  do  not  lust  very  long,  being  worn  constantly  — 
eight  or  ten  moiitiis  on  an  average.  On  the  other  hand,  not  ha\ing 
to  be  handled  and  frccjuently  clean.sed,  there  is  little  danger  of  acci- 
dental breakage. 

Difference  in  Size  of  the  Pupils;  Homolateral  Miosis  from  Para- 
sympathetic Repercussion  in  Affections  of  the  Head. — Lafon  {Ainial. 
(/'ortili.sf.,  ()ct()l)er,  1921,  p.  7o()l  concludes  that  unilateral  affections 
of  the  head,  traumatic  or  otherwise,  may  occasion  an  inequality  of 
the  pupils,  in  the  form  either  of  homolateral  mydriasis  or  miosis.  In 
the  former  case,  the  lesion,  in  genernl  superficial,  j)rovokes  an  irri- 
tation of  th(;  centripetal  filters  of  the  thorax  lumbar  sympathetic 
.system  which  spreads  to  the  bulbar  pupillo-motor  micleus  of  the  same 
system,  resulting  in  dilatation  of  the  pupil  of  the  same  side.  In  the 
.second  case  (miosis),  the  lesion,  in  general  ])rofound,  provokes  an 
irritation  of  the  centripetal  fibers  of  the  cranial  para-.sympathetic,  or 
autonomous    system,  whicii    likewise    spreads    to    the    meso-cephalic 
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pupillo-motor  nucleus  depending  upon  the  same  system,  giving  rise 
to  a  narrowing  of  the  pupil  of  the  same  side.  Such  mych'iasis  and 
miosis,  from  repercussion,  are  accordingl\"  of  the  spasmofHc  type. 
Beside  their  homohiterahty,  they  possess  characteristics  in  common 
of  not  directly  altering  the  sensory -motor  reactions,  and  of  not  l)cing 
accompanied  by  other  elements  of  the  syndronu^s  of  excitation  or 
paralysis  of  the  cervical  sympathetic  or  third  nerve;  such  anisocoria 
becomes  more  marked  in  darkness,  while  it  diminishes  and  tends  to 
disappear  in  bright  light. 

Ocular  Disturbances  Complicating  Otitis  Media. — Gurdil  (Paris 
Thesis,  1921)  finds  that  the  ocular  complications  occurring  in  the 
course  of  otitis  media  are  paralysis  of  the  sixth  ner\e  (9  per  cent)  and 
papillary  stasis,  with  or  without  neuritis,  GO  per  cent.  The  paralysis 
is  encountered  particularly  in  those  cases  of  otitis  with  intracranial 
complications:  The  immediate  causes  are  diverse:  Foci  of  circimi- 
scribed  meningitis,  cerebellar  abscess,  thrombo-phlebitis.  Cases  have 
also  been  observed  without  intracranial  complications;  the  pathogeny 
of  these  is  difficult  of  explanation:  In  these,  too,  quite  probably  there 
is  some  affection  bearing  directly  upon  the  nerve.  The  alterations 
of  the  optic  nerve  observed  in  the  course  of  otitis,  present  themselves 
under  two  forms:  Simple  papillary  stasis,  unaccompanied  by  im- 
mediate signs  of  disturbance  of  function  in  cases  where  ventricular 
hypertension  is  alone  present;  stasis  with  neuritis  and  rapid  failure 
of  vision,  when  to  the  ventricular  hypertension  is  added  a  meningeal 
infection  along  the  sheath  of  the  optic  nerve.  Systematic  exami- 
nation of  the  fundus  in  the  course  of  otitis  media  accompanied  In- 
general  sxinptoms  will  alone  render  possible  the  detection  of  such 
alterations  of  the  optic  nerve.  Treatment  depends  upon  early  diag- 
nosis; good  results  are  obtained  in  papillary  stasis  particularly.  Lum- 
bar puncture  will  be  of  service  in  cases  of  slight  hypertension;  it  must 
be  repeated  several  times.  In  cases  of  hypertensitm  with  papillary 
stasis,  recourse  must  be  had  to  decompressive  craniectomy;  to  be 
effecti\"e  inter\ention  must  be  made  before  the  process  has  proceeded 
to  atrophy.  In  stasis  with  neuritis,  vaccino-therapy  is  of  prime  im- 
portance where  it  has  been  possible  to  isolate  the  infectious  germ. 

Inequality  of  the  Pupils  as  an  Early  Sign  of  Pulmonary  Tubercu- 
losis.— The  idea  of  the  frequenc\-  of  inequality  of  the  pupils  in  plcuro- 
pulmonary  affections  is  not  a  new  one;  it  has  been  referred  to  during 
the  past  years  by  munerous  writers.  Sergent  (BkU.  dc  VAcad.  dc 
med.,  April  12,  1921)  has  made  a  study  of  the  subject,  especially  in 
pleuritis  of  the  apex;  he  has  shown  the  importance  and  frequency 
of  unilateral  mydriasis  from  irritation  of  the  sympathetic  as  a  diag- 
nostic mark  of  early  lesions— at  times  preceding  all  other  signs.  The 
same  writer  has  studied  a  latent  inecjuality  rendered  manifest  by 
instillation  of  a  weak  solution  of  atropin,  1  :  1000.  Before  making  the 
test,  it  is  necessary  to  make  sure  that  the  eye  itself  is  free  from  disease. 
After  instillation,  the  beginning  of  the  reaction  must  be  observed 
attentively;  it  commences  in  general  after  ten  or  twelve  minutes, 
and  increases  progressively  to  become  complete  at  the  expiration  of 
twenty  to  twenty-five  minutes;  one  pupil  begins  to  dilate  before  the 
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Other,  increase?  more  rapidly  to  its  maximum,  and  first  loses  the  light 
reflex,  following  which  equilibrium  between  the  two  pupils  is  reestablished, 
both  being  completely  and  equally  dilated  during  two  or  three  days. 
In  the  reverse  order,  the  healthy  pupil  returns  to  its  normal  condition 
first,  while  the  other  remains  larger  for  a  longer  time.  A  detail  of 
great  importance  is  the  instillation  of  the  identical  quantity  of  the 
solution  in  each  eye.  The  writer  sums  up  the  results  obtained  by  the 
following  statistics:  10  cases  without  pulmonary  lesion,  test  entirely 
negative;  of  18  cases  with  confirmed  unilateral  pulmonary  lesion, 
in  11  the  pupil  test  was  positive;  in  3  cases  of  absence  of  pupillary 
inequality  under  atropine  there  was  evidence  of  cicatricial  lesions  in 
the  chest;  in  23  cases  with  uncertain  physical  signs,  in  15  the  test  was 
positive  upon  the  side  which  had  aroused  suspicion  upon  auscultation; 
in  7  cases  with  inequality  before  instillation,  the  condition  became  more 
marked  after  atropine;  in  1  case  the  inequality  was  reversed  after 
instillation,  but  in  this  case  there  were  bilateral  lesions.  The  above 
results  seem  to  establish  the  value  of  the  test;  in  fact,  they  are  con- 
firmatory of  results  already  obtained  by  Cantonnet  in  the  same  way. 
It  thus  appears  that  the  test  may  render  considerable  service  clinically 
in  affording  an  additional  diagnostic  element  in  doubtful  cases. 

Tuberculous  Dacryoadenitis. — Beauvieux  and  Pesme  (Archir.  d' 
ophtal.,  January,  1922,  p.  22)  conclude  that  tuberculosis  of  the  lacrimal 
gland  is  an  extremely  rare  affection.  It  occurs  under  two  forms:  Ex- 
ceptionally as  a  caseous  process,  and  more  commonly  as  a  sclerosis. 
It  is  found  in  patients  with  manifest  tuberculosis,  and  again  in  youths 
or  adults  apparently  free  from  all  bacillary  taint.  The  disease  of  the 
gland  is  of  hematogenous  origin,  being  secondary  to  some  apparent 
lesion  or  else  to  an  unrecognized  deep  focus  of  infection.  The  pro- 
cess is  an  attenuated  one,  little  virulent;  it  is  characterized  pathologi- 
cally by  perivascular  and  periacinous  infiltration  of  inflammatory  cells 
accompanied  by  typical  or  atypical  giant  cells;  sderatizing  fibrous 
tissue  predominates,  forming  a  l)arrier  to  the  infection  and  limiting 
the  same  to  small  circumscribed  islets,  in  the  midst  of  which  normal 
or  degenerated  acini  are  visible;  Koch's  bacillus  is  almost  uniformly 
absent.  Attenuated  tuberculosis  of  the  lacrinud  gland  presents  itself 
in  the  form  of  an  indurated  tumor  with  slightly  irregular  surface, 
mobile,  painless,  increasing  slowly,  and  capable  of  spontaneous  re- 
cession; it  may  be  uni-  or  bilateral.  The  prognosis,  so  far  as  the  local 
disease  is  concerned,  is  favorable;  the  general  prognosis  depends  upon 
the  degree  of  systemic  tuberculous  involvement.  The  affection  may 
be  confounded  with  benign  tumors  of  the  lacrimal  gland  (adenoma, 
adenofibronia)  and  especially  with  simple  sclerotic  hypertrophy 
(chronic  dacryoadenitis)  which  it  resembles  even  to  the  histological 
appearances.  The  diagnosis  may  be  confirmed  by  inoculation  into 
guinea-pigs.  Treatment  can  be  expectant,  .spontaneous  regression 
being  possible:  The  rational  nu'thod,  however,  is  extirpation. 
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The  Endothelium  in  the  Healing  of  Aseptic  Wounds  in  the  Omentum 
of  Rabbits. — {\  continuation  of  recent  interesting  experimental  in- 
vestigation.s  of  the  mononuclear  wandering  cell  of  endothelial  origin.) 
Foot  (Studirs  on  Efulothelial  Reactions,  v.  Jour.  Expcr.  Mid.,  1921, 
34,  625)  has  resulted  in  certain  important  findings  which  tend  to 
upset  our  present  conception  of  wound  healing.  The  writer  found 
that  in  the  development  of  granulation  tissue  in  the  omentum  in 
animals  "vitally  stained"  by  the  use  of  a  carbon  suspension,  there 
was  active  endothelial  proliferation  resulting  in:  (1)  the  formation 
of  new  capillaries  from  the  existing  capillaries;  (2)  the  formation 
of  vitally  stained  endothelial  phagocytes;  (3)  the  formation  of  cells 
bearing  carbon  granules  (thus  indicating  their  endothelial  origin), 
but  which  also  showed  fibroglial  and  collagen  fibrils.  This  third  group 
was  somewhat  difficult  to  classify.  In  all  essentials  they  were  fil)ro- 
blasts,  except  that  they  contained  particles  from  the  injected  carbon 
suspension.  This  led  the  writer  into  a  very  attractive  hypothesis 
regarding  granulation  tissue,  namely,  that  both  the  endothelium  of 
the  vessels  and  the  connective  tissue  of  the  part  are  stimidated  in 
such  a  way  that  reversion  to  an  embryonal  character  occurs.  In 
this  state  it  is  apparent  that  connective  tissue  cells  may  be  phago- 
cytic for  particulate  substances,  as  has  been  claimed  by  some,  and 
further,  embryonal  endothelial  cells  may  even  differentiate  as  fiV)ro- 
blasts  under  the  stress  of  the  need  for  tissue  repair.  The  writer  be- 
lieves that  under  these  conditions  (wound  repair)  a  mesenchyme  is 
formed  in  which  all  three  types  occur,  and  that  they  are  interchange- 
able when  in  the  embryonal  state.  He  believes  that  the  endothelivnn 
furnishes  by  far  the  greater  part  of  the  mesenchymal  tissue,  basing 
this  opinion  on  actual  counts  of  mitoses  in  fixed  tissue  cells  as  com- 
pared to  similar  counts  on  vascular  endothelium.  The  formation  of 
collagen  fibrils  apparently  independently  of  cellular  activity  is  also 
reported.  The  writer  considers  further  investigation  of  Baitsell  's 
work  in  this  line  necessary.  The  nature  of  the  experiments,  in  which 
silk  sutures  were  employed,  made  possible  a  study  of  the  foreign- 
body  gaint  cell,  or  endothelial  .syncytium,  with  the  interesting  findings 
that  both  fusion  and  nuclear  division  are  probalily  responsible  for  the 
formation  of  these  structures.  Fusion  has  been  ol)served  and  would 
seem  from  a  study  of  the  origin  of  the  endothelial  wandering  cell  to 
be  the  logical  process.  The  writer  has  further  corroborated  this  view 
by  noting  the  breaking  up  into  indi'vidual  cells  of  .syncytia,  after  the 
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Silk  stitch  had  been  completely  absorbed.  But  equally  interesting  in 
his  finding  (in  two  instances  shown  in  photographs)  of  mitotic  figures 
in  s;sncytia.  The  mesothelial  layer  covering  the  omentum  was  never 
shown  to  give  rise  to  phagocytes  and  simply  covered  the  denuded  sur- 
face, as  does  the  epithelium  in  skin  wounds. 

Studies  on  the  Nature  of  the  Action  of  Non-specific  Protein  in  Dis- 
ease Processes.  I.  Typhoid  Protein  {Dead  Typhoid  Bacilli  and  Soluble 
Toxin). — Certain  microorganisms,  such  as  the  diphtheria  and  tetanus 
bacillus,  do  their  damage  to  body  cells  by  a  soluble  toxin  produced 
at  the  local  site  of  infection,  while  others,  such  as  the  typhoid 
and  influenza  bacillus  and  the  pneumococcus,  wrought  their  havoc 
upon  liberation  of  their  endotoxin.  Cowie  and  Kempton  {Jour. 
Med.  Research,  1921,  42,  227)  conducted  a  series  of  experiments  as  to 
whether  the  "sterilizing"  changes  which  occur  in  the  body  after  an 
intravenous  injection  of  foreign  protein  may  be  explained  on  purely 
physical  or  physicochemical  grounds.  Guinea-pigs  which  received 
intravenpus  and  subcutaneous  injections  of  dead  typhoid  bacilli  (300, 
000,000  to  a  150-gram  pig)  showed  a  definite  reaction  which  was  of 
less  severity  than  that  seen  in  man.  It  was  found  that  dead  typhoid 
bacilli,  after  being  in  contact  with  diphtheria  toxin  at  37°  C.  for  one 
hour,  did  not  form  a  permanent  union  with  the  toxin  or  alter  the  toxic 
eflPect  of  the  fatal  doses  of  the  toxin  when  introduced  along  with  the 
toxin,  subcutaneously,  into  guinea-pigs.  There  was  not  sufficient 
absorption  or  adsorption  of  the  toxin  to  lessen  the  effect  of  the  fatal 
dose  when  dead  typhoid  bacilli  were  allowed  to  remain  in  intimate 
contact  with  diphtheria  toxin  at  37°  C.  for  two  hours  and  then  separated 
from  the  toxin  by  centrifugalization.  Dead  typhoid  bacilli  did  not 
protect  against  a  lethal  dose  of  diphtheria  toxin  gi\cn  one  week  after 
the  last  intravenous  or  sulicutaneous  injections  or  near  the  same  time 
of  the  injections.  Similarly,  dead  typhoid  bacilli,  where  injected 
intravenously  simultaneously  with  or  on  alternate  days  after  the  in- 
troduction of  diphtheria  toxin,  furnished  no  protection  to  guinea- 
pigs  against  the  toxin. 

II.  Horse  Serum  and  Soluble  Toxin. — In  a  second  communication, 
Cowie  and  Gkeenthal  {.Jour.  Med.  Research,  1021.  42,  2()1  )  called 
attention  to  the  fact  that  1  cc  of  normal  horse  serum,  when  injected 
subcutaneously  or  intravenously  into  guinea-pigs  at  the  same  time  as 
diptheria  toxin,  would  always  protect  against  a  fatal  dose  or  even  as 
high  as  eight  fatal  do.ses,  while  larger  doses  of  the  horse  .serum  pro- 
tected against  larger  doses  of  the  diphtheria  toxin,  although  the  effect 
was  not  necessarily  proportional.  The  highest  protection  was  1 5  M.L.I), 
with  3  cc  of  horse  serum.  The  protecting  power  of  the  horse  .serum 
was  found  to  reside  in  the  ])rotein  portion  rather  than  the  alcoholic 
soluble  fraction. 

Effect  of  Blood  from  Immune  Animals  upon  Transplantable  Tumors. 
— Many  imcstigators  lia\t'  reported  conllicting  coiuiusions  concern- 
ing the  ell'ect  of  "immune"  serum  on  transpliintal)Ie  tumors  in  various 
lab()rator\  iininials.  Knoss  {.lour.  Cancer  Ri. search,  15)21,  6,  25) 
injected,    intraperitoneally,    one   group   of   Marshall    rats   with    blood 
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from  Aiifiust  rats;  a  second  group  of  Marshall  rats  with  hlood  from 
normal  Marshall  rats  and  a  third  group  with  no  hlood.  All  three 
groups  were  then  inociilated  with  grafts  of  0.002  gm.  of  the  Flexner 
rat  carcinoma  in  the  right  axilla.  The  same  procedure  was  instituted 
in  the  August  rat,  the  imnunie  Marshall  rats  being  used  as  a  source 
for  the  immune  hlood  and  the  Jensen  rat  sarcoma  being  inoculated. 
It  was  observed  that  the  transfused  blood  accelerated  rather  than 
retarded  the  development  of  the  tumors  as  to  both  time  and  intensity 
of  growth.  The  writer  states  that  "if  immune  bodies  do  exist  in 
animals  that  are  refractory  to  tumor  growth,  they  are  not  resident  in 
the  circulating  blood."  In  order  to  determine  whether  the  blood  or 
other  proteins  injected  acted  as  a  food,  a  series  of  rats  were  injected, 
intraperitoneally  and  subcutaneously,  with  blood,  and  another  series 
with  egg  white.  One  cc  of  each  was  administered  everx-  three  days 
over  a  period  of  six  weeks.  All  animals  were  then  inoculated  with 
the  Jensen  rat  sarcoma.  Xo  apprecial)le  difterence  was  noted  in  the 
growth  of  the  tumors  in  the  inoculated  rats  or  the  controls,  the  writer 
believing  that  the  blood  did  not  act  as  nutriment. 


An  Inquiry  into  the  Distribution  of  the  Blood  Groups  in  Patients 
Suffering  from  "Malignant  Disease." — Alexander  (British  Jour. 
E.vpir.  Path.,  1921,  2,  (>())  studied  the  l)lood  groups  of  50  patients  with 
■'malignant  disease,"  a  term  including  cases  of  carcinoma,  sarcoma, 
rodent  ulcer  and  leukemia,  this  last  condition  being  regarded  provision- 
ally as  a  sarcoma  of  the  hemopoietic  system.  The  routine  method  was 
to  test  the  patient's  corpuscles  against  known  Group  II  and  III  sera, 
a  time  limit  of  sixty  seconds  for  the  reading  being  maintained.  As 
controls,  the  blood  group  was  determined  in  50  normal  persons  and 
in  125  cases  with  other  diseases,  notably  tuberculosns,  syphilis  a;id 
tetanus.  It  was  found  that,  Avhile  persons  belonging  to  all  four  groups 
are  liable  to  malignant  disease,  those  in  Groups  I  and  III  appear  to 
be  peculiarly  susceptible,  and  the  clinical  type  of  disease  is,  as  a  rule, 
more  malignant. 


The  Influence  of  Chaulmoogra  Oil  on  the  Tubercle  Bacillus. — 
Although  Walker  and  Sweeny  found  that  the  sodium  salts  of  the  total 
fatt^'  acids  of  chaulmoogra  oil  (chaulmoogrates)  were  highly  bactericiflal 
for  the  tubercle  bacillus  in  vitro,  Kolmer,  Davis  and  Jager  (Jour. 
Infect.  Dis.,  1921,28,  205)  were  unable  to  demonstrate  any  appreci- 
able germicidal  effect  in  vitro  of  undiluted  chaulmoogra  oil  and  dilutions 
in  paraffin  oil  on  a  virulent  strain  of  bovine  tubercle  bacilli  when 
McMaster's  technic  was  used.  In  a  second  series  of  experiments, 
it  was  foimd  that  undiluted  and  diluted  chaulmoogra  oil  exerted  no 
appreciable  germicidal  influence  on  B.  tul)ercuIosis  when  a  vitro-vivo 
method,  utilizing  guinea-pigs,  was  employed.  It  Mas  also  learned  that 
chaulmoogra  oil  in  doses  of  0.2  cc  per  100  gm.  of  body  weight  administered 
by  intramuscular  injection  at  weekly  intervals  had  little  or  no  effect 
on  the  course  of  tuberculosis  in  infected  guinea-pigs.  The  chaulmoogra 
oil  wa§  relatively  nontoxic  for  the  guinea-pigs. 
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Reinfection  in  Tuberculosis.  Experimental  Arrested  Tuberculosis 
and  Subsequent  Infections.— "The  observant  student  of  the  history 
of  tuberculosis  will  be  inclined  to  reflect  that  the  problems  concerning 
it  have  a  way  of  recurring."  Baldwin  and  Gardner  (Am.  Rn\ 
Tuherc,  1921,  5,  429)  have  been  studying  the  question  of  reinfec- 
tion in  tuberculosis,  with  special  reference  to  experimental  arrested 
tuberculosis  and  subsequent  infections.  These  authors  state  that  it 
seems  to  them  that  the  frequency  of  infection  is  one  of  the  most 
important  of  modern  problems  in  tuberculosis,  and  to  it  they  have 
devoted  their  efforts.  By  frequency  of  infection  is  meant  the  actual 
number  of  implantations  of  tubercle  bacilli  received  into  the  bod\-  from 
outside  sources,  not  the  metastatic  spread  of  a  preexisting  focus  of 
tuberculosis;  in  short,  exogenous  reinfection  as  distinguished  from 
endogenous  spread  by  any  or  all  ways,  internal  or  external,  but  originat- 
ing in  the  individual  himself.  The  authors  have  taken  a  broad  and 
philosophical  ^■iew  of  the  situation  and  summarized  their  results  as 
follows:  In  the  face  of  many  complexities  it  is  presumption  to  marshal 
the  known  facts  into  a  law  applicable  to  all  cases  of  a  disease  exhibiting 
such  great  contrasts.  The  medical  world  seeks  for  a  formula  or  creates 
one  according  to  the  degree  of  dogmatism  of  its  author.  Then  comes 
a  world  war  and  its  aftermath  of  disease  and  privation;  the  formula 
does  not  apply  and  confusion  reigns  again.  It  is  indeed  a  disquieting 
thing  to  contemplate  the  reported  large  increase  of  tuberculosis  in 
Europe  and  then  point  to  the  steady  fall  in  mortality  from  this  disease 
up  to  the  war  years  as  due  to  the  suppression  of  the  tub(<rcle  l»acillus. 
Moreover  the  al)rui)t  fall  of  the  tuberculosis  death-rate  in  this  country 
since  the  influenza  pandemic  has  puzzled  those  who  predicted  a  large 
increase  of  tuberculosis  following  the  war  and  the  pandemic.  Har- 
monizing these  experiences  presupposes  more  knowledge  than  we  possess, 
yet  not  all  is  mystery.  There  is  a  period  between  the  date  of  infection 
and  the  recognition  of  tulu-rculosis  as  a  disease  that  is  lost  to  us  m  too 
many  cases.  The  symptoms  are  absent  or  too  vague  aiul  Heeting  for 
our  present  methods  of  detection.  There  are,  it  is  true,  the  earliest 
hcmoptyses  without  other  s.xniptoms.  the  definite  pleurisies,  not  to 
mention  the  external  forms  of  tuluTculosis  j)ossible  of  early  di.scovery. 
The  postmortem  not  infrequently  reveals  a  group  of  i"airl\  early  tuber- 
cles in  the  lung  parenchyma  and  oftener  well-marked  traeheobnuichial 
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involvement  of  uncertain  afie  in  individuals  dyinji'  from  other  causes. 
These  are  not,  by  any  means  now  at  our  command,  connected  with  a 
definite  period  of  time  of  infection  unless  we  are  to  except  children. 
There  are  primary  infections,  i)rogressiA'e  and  fatal  at  all  ages.  In 
the  races  recently  brought  into  contact  with  tubercle  bacilli  the  matter 
offers  the  simple  explanation  that  there  is  no  resting  period  once  the 
infection  had  begun  to  spread.  The  elements  of  dosage  and  frequent 
cumulative  infection  must  be  considered  in  these  cases  because  of  the 
manner  of  life  of  the  people.  When  acute  primary  tuberculosis  is 
suspected  in  an  adult  of  the  white  race  and  of  cleanly  habits  there  has 
been  a  tendency  to  assume  an  unusual  virulence  of  the  bacillus,  ignoring 
the  possil)lc  absence  of  resistance  from  lack  of  previous  infection. 
Certain  families  have  been  devastated  by  acute  tuberculosis  where  we 
should  expect  early  infection^  and,  from  the  relative  immunity  thus 
acquired,  a  slower  course  of  the  disease.  It  must  be  remembered  that 
not  all  the  individuals  in  such  families  do  in  fact  exhibit  such  acute 
forms  of  the  disease,  and  some,  perchance,  escape  altogether.  These 
again  are  the  puzzling  contradictions.  To  return,  therefore,  to  the 
main  fact  of  uni\'ersal  infection,  single  or  repeated,  for  an  interpretation 
of  all  these  variations.  It  is  evident  that  successive  infections  do  occur 
and  that  the  first  often  modifies  the  course  of  the  later  ones.  In  com- 
parison with  the  ease  with  which  a  primary  infection  is  acquired  the 
later  inhaled  and  ingested  bacilli  are  resisted  more  or  less  strongly  by  the 
relative  "immunity  from  infection."  In  applying  these  principles  to 
human  tuberculosis  many  evidences  of  confirmation  are  noted  which 
in  the  main  are  satisfactory.  There  are  reasons  to  suspect  mild  infection 
both  as  to  quantity  and  virulence,  occurring  infrequently  but  by  a 
cumulative  effect  ultimately  arousing  the  disease  process.  The  earliest 
exogenous  reinfections  are  probably  often  well  resisted  and  may  produce 
no  noticeable  symptoms.  Good  physiological  functions  combined  with 
the  immunity  from  infection  tend  to  ward  off  further  infection  after 
adult  age  is  reached.  Should  the  conditions  be  otherwise  than  favor- 
able, or  the  infection  frequent  or  potent,  disease  results.  The  authors 
discuss  the  unlikelihood  of  massive  infections  by  inhalation  and  the 
doubt  about  other  ways  of  reinfection.  From  the  very  small  quantities 
taken  in  at  one  time  and  the  slow  development  of  the  disease  they  are 
inclined  to  the  theory  of  cumulative  infecticm  during  childhood  and 
youth.  The  majority  of  individuals  who  are  to  develop  pulmonary 
tuberculosis  for  the  first  time  after  the  age  of  twenty  have  already 
acquired  it  to  a  degree.  Were  it  possible  to  discover  these  potentialK 
diseased  cases  who  may  or  may  not  break  down  we  l)elie\e  that  there 
would  be  but  a  small  percentage  not  accounted  for  among  the  victims 
of  tuberculosis  in  civilized  countries.  It  is  virtually  impossil)le  to 
associate  many  cases  of  clinical  tuberculosis  in  adults  with  a  recent 
exogenous  source  of  infection,  except  under  family  exposure.  Even 
in  family  disease,  as  is  well  known,  the  patient  often  develops  the  first 
recognized  symptoms  years  after  the  death  of  the  relative.  Many 
similar  observaticms  might  be  brought  forward  to  show  the  futility  of 
trying  to  place  the  date  of  infection,  except  in  those  adults  (either  of 
primitive  races  or  others)  hitherto  unexposed  because  of  complete 
isolati(m.  The  town  or  city  dweller  is  a  survivor  in  the  sense  that  he  has 
reached  maturity  in  the  face  of  more  or  less  ine\ital)le  exposure  to 
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human  and  bovine  infection.  The  result  of  wholesale  physical  exami- 
nations are  impressive  in  the  niunber  of  unsuspected  pulmonary  cases 
in  fair  health.  What  happens  to  many  of  these  may  be  surmised 
from  the  increased  mortality  during  the  war  and  from  the  sanatorium 
records  of  relapse.  Under  strain  and  with  an  acute  influenza,  others 
have  come  to  knowledge  but  are  not  yet  recorded  in  the  mortality 
tables.  The  steady  decrease  of  tuberculosis  for  years  antedating 
the  great  war  has  been  variously  interpreted,  but  from  the  revelations 
mentioned  concerning  the  large  number  of  undisco^•ered  cases  the 
authors  state  that  the  lessening  of  opportunities  for  infection  has  not 
I)een  accomplished  to  the  extent  desired.  Yet  they  are  persuaded  that 
the  frequency  and  quantity  are  lessened.  Meanwhile  the  standards 
of  life  had  impro^■ed,  tending  to  prevent  both  exogenous  and  endog- 
enous additions  to  the  already  acquired  war  and  its  hardships,  exposure 
and  star\ation.  Thousands  of  arrested  or  partially  arrested  tubercu- 
lous persons  have  relapsed  and  their  disease  become  progressive. 
Deaths  were  hastened,  and  together  with  influenza  the  work  of  years 
seemed  wasted  by  the  war.  The  amount  of  disease  during  the  war 
attributable  to  reinfection  cannot  be  estimated,  but  it  is  safe  to  say  it 
was  but  little  in  the  armies.  With  the  crowding  of  the  cities  by  workers 
and  the  combined  strain  we  should  frankly  expect  many  new  infections. 
The  authors  believe  that  the  lesson  to  be  learned  and  applied  is  that, 
hand  in  hand  with  efforts  to  safeguard  the  young  from  infection,  more 
attention  should  be  paid  to  safeguarding  both  young  and  old  from 
disease.  Without  sputum  and  dairy  hygiene  the  supply  of  dangerously 
infected  young  people  will  be  kept  up;  without  earlier  diagnosis,  educa- 
tion and  favorable  conditions  of  life  for  the  prospective  victims  clinical 
tuberculosis  will  continue  at  an  irreducil)le  minimum. 


A  Work  Chair  to  Prevent  Fatigue.  —  E.m.moxs  and  Goldthw.mt 
(Jour.  Ind.  Ili/gicni',  1921,  3,  I'A)  illustrate  and  describe  the  common 
faults  of  seating  in  workrooms,  offices,  etc.,  and  present  a  sturdy  chair 
designed  to  gi\e  support  to  the  small  of  the  l)ack  while  working  at  a 
desk  or  table  and  during  inter^"als  of  relaxation.  The  chair  described 
is  for  general  use  in  most  occupations  in  offices  and  work-rooms.  The 
only  adjustment  to  this  chair  is  different  lengths  of  legs.  Especially 
adjusted  chairs  may  still  be  necessary  for  special  jobs  or  special  indi- 
viduals, but  the  adjustable  chair  often  needs  an  adjustor.  The  chair 
has  been  successfully  tested  in  an  educational  institution  and  in  a  factory 
for  five  years,  and  is  enthusiastically  endorsed  by  the  managers. 
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OEIGINAL  ARTICLES. 

THE  VALUE   OF   QXnNIDINE  IN  CASES   OF   AURICULAR 

FIBRILLATION  AND  METHODS  OF  STUDYING  THE 

CUNICAL  REACTION 

first  lecture.* 

By  Thomas  Lewis. 

UNIVERSITY    COLLEGE    HOSPITAL,    LOXDOX 

Introductory  and  Historical.  In  this  lecture  and  that  which 
follows  I  propose  to  deal  with  the  action  of  certain  cinchona  alkaloids 
upon  the  heart,  with  special  reference  to  the  clinical  condition 
termed  fibrillation  of  the  auricle.  The  alkaloid  claiming  chief 
attention  will  be  quinidine,  though  something  will  be  said  of  two 
allied  alkaloids,  quinine  and  hydroquinidine. 

The  first  lecture  will  be  devoted  to  the  clinical  aspects  of  the 
problem ;  in  so  far  as  I  shall  record  original  observations  I  shall  record 
the  observations  undertaken  with  my  collaborators,  Dr.  A.  INI.  Wedd, 
of  Pittsburgh,  and  Dr.  C.  C.  Iliescu,  of  Bucharest;  the  second  will  be 
devoted  more  to  the  experimental  and  theoretical  aspects.  This 
method  of  description  is  chosen  not  only  because  of  its  convenience, 
but  also  because  we  owe  the  remedy  quinidine  to  clinical  and  not 
immediately  to  experimental  methods  of  observation;  its  original 
discovery  as  a  remedy  for  auricular  fibrillation  has  been,  so  far  as 
I  am  able  to  judge  from  published  accounts,  one  of  those  happy 
accidents  which  at  very  rare  intervals  help  the  progress  of  medical 
knowledge.  But  this  statement,  if  it  is  not  to  convey  a  wrong 
impression,  needs  to  be  qualified.  That  quinidine  would  have 
been  discovered  as  a  remedy  for  fibrillation  of  the  auricles  by  un- 

*  Based  on  work  undertaken  for  the  British  Medical  Research  rouncil  at  Uni- 
versity College  Hospital  Medical  School,  London.     A   Noble  Wiley  Jones  Lecture 
delivered  at   the   University   of   Oregon   Medical  School,  Portland,  in  May,   1922. 
Second  and  third  lectures  will  appear  in  the  July  and  August  issue  of  this  pviblication. 
VOL.  163,  NO.  6. — JUNE,  1922 
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aided  therapeutics  is  in  high  degree  improbable.  The  time  was 
ripe  for  the  discovery;  it  was  ripe  because  irregular  action  of  the 
heart  had  been  analyzed  into  its  several  distinct  forms,  forms  named 
and  recognized  the  world  over. 

Consider  the  frequence  with  which  the  human  auricle  is  and 
has  been  affected  by  this  disorder  fibrillation;  consider  also  the 
tens  of  thousands  of  patients  who  have  received  doses  of  cinchona 
alkaloids,  adequate  to  produce  the  change  from  the  disordered  to 
the  ordered  rhythm,  and  it  becomes  inconceivable  that  this  change 
had  not  happened  many  times  before  Wenckebach  specifically 
drew  attention  to  it.  It  is  the  more  inconceivable  since  cinchona 
has  for  very  many  years  obtained  a  vague  but  quite  uncertain 
reputation  as  a  cardiac  tonic. 

Given  a  profession  still  unable  to  differentiate  between  one 
form  of  irregularity  and  another,  unable  to  distinguish  between 
the  pulse  disordered  by  fibrillation  and  the  pulse  scarcely  dis- 
turbed by  slight  changes  of  respiratory  vagal  tone,  and  that  pro- 
fession would  have  remained  ignorant  of  the  profound  effects 
which  quinidine  exerts  upon  the  heart  in  a  special  group  of  cases. 
It  is  when  we  consider  the  question  historically,  and  from  this 
aspect,  that  w'e  are  able  to  grasp,  what  I  think  it  is  important  we 
should  at  once  grasp,  that  this  discovery  was  made  possible  only 
by  experiment  upon  the  hearts  of  lower  animals  and  by  the  forth- 
coming analyses  of  clinical  irregularities.  The  very  fact  that  we 
owe  these  remedies  primarily  to  Wenckebach,  whose  work  in  this 
analytical  field  is  for  all  time  classical,  speaks  for  itself.  Wencke- 
bach" wrote  of  quinine.  In  two  patients,  the  subjects  of  paroxysmal 
fibrillation,  he  observed  beneficial  effects  to  follow  the  administration 
of  this  alkaloid;  it  does  not  appear  that  Wenckebach  gave  this 
drug  expecting  an  action  antagonistic  to  fibrillation.  He  gave 
this  and  many  other  drugs  having  very  diverse  actions;  only 
digitalis  bodies  and  quinine,  the  latter  in  a  very  small  ])ro])orti()n 
of  the  cases,  showed  beneficial  action.  The  old  and  oft-re])catc(l 
statements  that  cinchona  is  of  value  as  a  cardiac  tonic  brought 
no  progress;  unaided  they  could  bring  no  ])rogress.  In  1914  Wencke- 
bach (liscriininated.  He  named  the  drug  as  bringing  fibrillation 
of  the  auricle  to  an  end. 

It  was  his  stated  wish  for  further  trials  in  tliis  specific  direction 
that  prompted  von  Frey's  work^  in  1918.  ^'on  Frey  used  not 
only  c|uinine,  but  also  its  isomer  quinidine  and  other  related  alkaloids, 
aiul  from  liiin  came  the  iin])ortant  statement,  first,  that  quinidine 
is  of  this  series  the  ])()teiit  alkaloid,  and,  second,  tliat  it  will  abort  not 
only  short-lasting  i)aroxysms  but  also  long-c-ontinued  fibrillation. 
Von  Frey's  statements  were  soon  confirmed  by  von  Hergmann'  and 
by  others.-  ^  In  the  last  two  years  favorable  reports  have  bcgnn 
to  issue  from  many  countries;  in  America  through  Lexy;  ■*  in  ni\ 
own  country  through  Drnry  and  lliescu.^ 
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Fully  to  appreciate  this  discovery,  our  conclusions  in  respect 
of  fibrillation  a  few  years  ago  are  to  be  remembered.  Generally 
recognized  to  be  the  commonest,  or  the  only  common  grave  dis- 
order of  the  heart  beat,  it  was  known  to  display  itself  in  two  forms: 
in  the  form  of  short  paroxysms,  lasting  a  few  hours  or  a  few  days, 
and  much  more  often  as  a  malady  persisting  until  death.  The 
view  was  held  that  if  auricular  fil)rillation  had  lasted  ten  days, 
it  was  a  settled  thing.  There  were,  it  is  true,  a  few  very  isolated 
cases  (like  that  of  Lea'*)  where  it  passed  away  after  lasting  a  longer 
time;  but  the  statement  still  holds  that  once  established  for  a  few 
weeks,  the  prospect  of  its  spontaneous  passage  is  beyond  reason- 
able expectation. 

Consider  })riefly  its  effects:  It  paralyses  the  action  of  the  auricles, 
it  wholly  abolishes  the  regularity  of  the  natural  pulse,  two  effects, 
each  of  which  hampers  the  circulation  in  some  measure;  but  it 
has  a  third  and  more  malign  influence,  it  lifts  the  rate  of  the  beat- 
ing ventricle.  The  average  rate  in  man  at  rest  is  70  to  the  minute, 
in  the  disordered  state  the  average  and  uninfluenced  rate  at  rest 
is  about  90  to  100  beats  per  minute.  In  quiet  walking  exercise 
the  normal  rate  may  be  80  or  90  to  the  minute;  in  fibrillation  the 
corresponding  figures  are  roughly  speaking  130  to  150  to  the  minute. 
It  is  the  uncontrolled  state  of  the  heart  in  exercise  which  constitutes 
the  most  serious  feature  of  fibrillation.  Thus,  fibrillation  throws 
upon  the  heart  a  greatly  increased  burden,  a  burden  which  the 
weakly  heart  often  finds  beyond  endurance.  Because  fibrillation 
of  the  auricles  so  upsets  the  balance  between  the  calls  to  work  and 
the  power  to  work,  because  failure  with  congestion  so  often  follows 
in  its  train,  it  has  come  rightly  to  be  regarded  as  one  of  the  out- 
standing phenomena  of  cardiovascular  maladies.  It  is  upon  this 
condition  that  quinidine  exerts  its  beneficial  action,  restoring  the 
normal  rhythm  to  hearts  which  have  beat  irregularly  for  months 
or  years.  The  drug  as  now  usually  administered  is  given  in  re- 
peated doses  of  0.2  to  0.4  gin.  the  allowance  being  from  1  to  2  gms. 
per  diem.  The  change  may  come  on  the  first  day,  it  may  be  de- 
layed for  several  or  many  days;  but  it  can  be  produced  in  about 
50  per  cent  of  all  cases  so  treated.  To  the  question  of  dosage  I 
shall  return  in  more  detail;  meanwhile  it  will  be  convenient  to 
study  the  clinical  effects  more  closely;  and  in  doing  so  I  shall  first 
describe  methods  of  observation  recently  introduced. 

Method  of  Investigation.  The  change  from  auricular  fibrillation 
to  normal  rhythm  may  be  recognized  by  those  familiar  with  the 
disordered  heart  action  without  the  aid  of  instruments;  the  same 
event  may  be  recortled  gra])hi(ally  by  the  polygraph.  The  electro- 
cardiograph, as  usually  emi>lo\ed,  gives  further  information.  It 
provides  a  general  notion  of  the  events  which  are  hajjpcning  in  the 
auricle  which  is  coming  under  the  influence  of  quinidine,  events 
premonitory  to  the  actual  change  of  mechanism.     A  fall  in  the  rate 
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of  the  auricular  oscillations  and  an  occasional  intermediate  phase 
of  "flutter"  have  been  reported  by  von  Frey,  who  used  this  method. 
But  electrocardiography  as  generally  employed  is  not  so  suitable 
as  a  method  recently  introduced.  To  study  the  effects  of  quinidine 
upon  the  fibrillating  auricles  the  oscillations  must  be  recorded  in 
as  pure  a  form  as  possible;  this  is  not  accomplished  by  leading 
from  the  limbs,  for  the  curves  are  then  complicated  by  fine  move- 
ments in  the  corresponding  somatic  muscles,  but  by  leading  directly 
from  the  chest  wall  in  the  neighborhood  of  the  right  auricle,  as 
Drury  and  Iliescu  have  shown."*  This  method  was  first  used  by 
Drury  and  Iliescu^  in  studying  the  action  of  quinidine  upon  the 
auricle,  and  has  now  become  the  routine  practice  of  my  laboratory. 
By  means  of  this  near  lead,  records  can  be  obtained  of  the  oscillations 
in  a  sufficiently  pure  form  to  permit  of  counting,  without  the  in- 
troduction of  material  error.  The  records  give  an  accurate  measure 
of  ventricular  rate  and  its  variation,  and  a  sufficiently  accurate 
measure  of  auricular  rate  and  its  change. 

The  rate  of  the  main  auricular  oscillations,  those  which  corre- 
spond to  the  circus  movements,  in  clinical  fibrillation  averages  450 
per  minute;  the  actual  rates  for  individual  cases  are  usually  near 
this  average  rate,  but  in  occasional  cases  the  rate  may  be  as  high 
as  620,  or  it  may  be  as  low  as  380  per  minute.  For  any  given  case 
the  rate  of  oscillation  is  remarkably  constant  over  long  periods, 
providing  that  uniform  conditions  of  observation  are  maintained. 
So  far  as  has  yet  been  ascertained,  conspicuous  alterations  of  rate 
are  produced  only  by  the  administration  of  certain  drugs,  though 
on  relatively  infrequent  occasions  there  are  changes  of  rate  which 
are  imperfectly  understood.  This  constancy  of  rate  under  resting 
conditions  has  its  value  to  us,  for  it  permits  us  to  obtain  clearer 
pictures  and  comparisons  of  changes  produced  by  drugs. 

The  Reaction  and  Dosage.  Single  Doses.  Let  us  consider  first 
the  eflects  of  single  doses  of  quinidine;  a  dose  such  as  0.8  gm.  of 
the  pure  dried  base.  Such  a  dose  invariably  induces  a  profound 
reaction,  beginning  usually  half  an  hour  after  the  drug  is  swallowed 
enclosed  in  a  thin  gelatine  capsule.  The  auricular  rate  falls  steeply 
and  reaches  its  minimum  usually  in  two  hours  after  the  drug's 
administration.  But  this  minimum  rate  is  not  maintained;  very 
soon  ^eco^■ery  begins.  This  is  slow,  being  spread  o%cr  twenty-four 
to  thirty  hours.  Eventually,  it  is  coni])lete,  the  original  rate 
being  reached.  Fig.  1  typifies  the  auricular  reaction.  Mean- 
while, as  von  Frey  noticed,  the  ventricular  rate  has  been  raised; 
it  rises  simultaneously  with  the  fall  of  auricular  rate,  rises  steeply 
and  recovers  slowly.  The  total  fall  of  auricular  rate  is  of  l."JO  or 
200  beats  ])er  minute,  the  level  reached  i)eing  in  the  region  of  oOO 
beats  or  less  per  miinite.  The  totid  rise  of  ventricular  rate  is 
variable,  in  some  cases  it  is  comparatively  small,  in  others  it  is 
cons})icuous  and  such  rates  as  140  or  even  1(>0  are  reached.  The 
recovery  from  (juinidine  is  due  to  the  drug's  elimination  by  the 
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kidneys.  The  alkaloid  appears  first  about  two  hours  after  its 
administration  and  continues  to  be  excreted  for  many  hours  in 
large  quantity;  traces  may  be  found  twenty-four  hours  after  the 
administration,  but  that  is  not  the  rule.  These  statements  are 
based  on  qualitive  tests  with  Mayer's  reagent  (mercuric  iodide 
13.546  gms;  potassium  iodide  49.8  gms.  and  a  liter  of  distilled 
water).  In  an  acid  urine,  containing  the  alkaloid,  a  dense  white 
precipitate  is  formed  by  a  drop  of  the  reagent.  (For  further  infor- 
mation on  the  output  of  cinchona  alkaloids  see   Wiechmann.'-) 

The  constancy  of  these  reactions  in  a  given  patient  may  be 
displayed  by  repeating  them,  allowing  a  sufficient  time  for  re- 
covery to  elapse  between  the  doses. 
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Fig.  1. — A  diagram  showing  the  change  in  auricular  and  ventricular  rates  which 
occurs  when  a  single  dose  of  0.8  of  a  gram  of  quinidine  is  given  by  the  mouth,  in  cases 
of  auricular  fibrillation.  The  rates  of  the  auricle  are  shown  to  the  left;  the  hours  are 
shown  below. 

Increasing  Doses.  That  the  extent  of  the  reaction  depends 
upon  the  dose  is  easily  provetl  by  the  administration  of  increasing 
doses  at  suitable  intervals.  Thus,  if  single  doses  of  0.2,  0.4  and 
0.6  gm.  are  given  on  alternate  days,  the  falls  of  auricular  rate  in- 
crease by  approximately  equal  increments  (Fig.  2) ;  it  is  to  be  ob- 
served, however,  that  0.4  gm.  gives  less  than  double  the  fall 
produced  by  0.2  gm.;  the  falls  begin  from  a  common  baseline, 
recovers  being  complete  in  the  intervals  between  the  doses. 

Repeated  Doses.  But  there  is  a  limit  to  these  regular  reactions; 
an  increasetl  dose  will  not  produce  indefinitely  a  correspondingly 
increased  fall.  Such  at  all  events  seems  to  be  the  inference  from 
observations  of  a  slightly  different  t^pe.  If  a  single  dose  of  0.6 
gm.  is  given  and  a  second!  and  like  dose  is  administered  at  such 
a  time  that  the  fall  produced  by  the  .second  dose  should  begin 
when  the  reaction  of  the  first  dose  is  at  its  height,  an  equal  second 
fall  is  not  obtained;   it  is  a  fall  of  much  less  extent. 
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Similarly,  if  doses  of  0.4  gm.  are  administered  at  intervals  of 
three  or  four  hours  during  the  day,  the  initial  fall  of  rate  is  rapid 
and  progressive;  but  there  comes  a  time  in  many  patients  when 
the  rate  becomes  stationary  or  almost  so,  falling  a  little  at  each 
dose  and  rising  a  little  subsequently.  To  drive  the  auricular  rate 
lower,  an  increase  in  quantity  may  be  necessary,  a  dosage  of,  say, 
0.6  gm.  at  four-hour  intervals.  Even  so,  stationary  rates  may 
be  seen.  There  is  a  limit  to  the  quantity  which  may  be  given 
safely  at  single  doses,  and  the  failure  to  obtain  further  slowing  with 
high  dosage  is  one  of  the  reasons  why,  in  using  quinidine  thera- 
peutically, treatment  has  sometimes  to  be  abandoned. 
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Fig.  2. — Four  rurves  of  auricular  rate  from  a  case  of  fibrillation  of  the  auricles, 
comparing  the  effects  of  different  doses  of  quinidine. 


The  desired  result,  a  return  of  the  normal  heart  rhythm,  occurs 
after  very  variable  (juantities  of  the  alkaloid  have  been  administertMl. 
In  some  patients  a  single  dose  of  O.C)  gm.  ])n)duces  a  steep  fall  which 
ends  in  the  abrupt  cessation  of  fibrillation.  ]\Iuch  more  frequently 
the  change  is  obtained  by  using  rei)eated  doses  of  0.4  gm.  given 
every  three  or  four  hours  each  day.  The  change  comes,  if  it  comes 
at  all,  usually'  when  the  auricular  rate  falls  to  such  rates  as  .SOO  or 
250  per  minute.  In  gi\ing  rei)eated  doses  it  is  not  always  necessary 
to  force  the  rate  below  such  levels;  maintenance  of  the  rate  at  these 
levels  often  suffices,  the  change  to  normal  rhythm  coming  unex- 
])ectedly  at  any  time  during  the  continuance  of  sui'h  treatment. 
Hut  it  is  necessary  to  allow  no  esca])e  from  these  rates.  The 
rcsumjjtion  of  tlie  natural  beart  beat  does  not  occur  during  the 
phase  of  rccoxcry   from   (luiiiidine.     Recovery,  as  we  have  seen, 
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occurs  with  soine  speed,  owing  to  the  quick  ehinination  of  the 
alkaloid;  as  Drury  and  Iliescu  have  pointed  out,  if  three  or  four 
doses  of  0.4  gm.  are  gi^■en  in  the  day,  the  rate  will  fall  progressively 
for  that  day;  hut  the  curves  obtained  next  morning  show  already 
that  the  effects  of  the  drug  are  rapidly  subsiding;  the  next  day's 
treatment  therefore  does  not  start  from  the  last  night's  level, 
there  is  some  leeway  to  make  up.  To  counteract  this  loss  to  the 
reaction  one  or  more  similar  doses  may  be  given  during  the  late 
hours  of  night  or  early  morning.  Clearly,  the  actual  doses  and 
times  of  administration  are  best  controlled  by  studying  the  records 
obtained  as  treatment  proceeds. 

It  has  been  said  that  a  single  dose  of  O.G  gms.  of  the  drug  may 
suffice;  in  other  cases,  repeated  doses,  varying  up  to  total  quantities 
of  10  or  15  gm.  may  be  needed.  The  precise  limits  beyond  which 
it  is  unwise  or  unprofitable  to  proceed  are  still  largely  unknown. 

Solubility  of  the  Preparations.  Comparisons  have  been  made 
between  salts  of  quinidine  possessing  widely  different  solubilities. 
We  have  used  test  doses  of  the  sulphate,  bisulphate,  and  bihy- 
drochloride,  the  respective  solubilities  of  which  are  1  in  100, 
1  in  7  and  1  in  3.6  of  cold  water.  There  is  no  material  or 
constant  difference  in  the  time  relations  or  in  the  extent  of  the 
corresponding  reactions.  When  there  is  any  small  time  difference 
in  the  reactions,  these  do  not  occur  necessarily  in  the  order  of 
solubility.  Thus,  in  the  accompanying  chart,  the  bisulphate 
reaction  is  most  delayed  (Fig.  3).  The  same  statement  applies 
to  a  comparison  of  the  base  and  its  salt.  All  appear  to  be  rapidly 
converted  into  a  hydrochloride  salt  in  the  stomach,  and  to  be 
absorbed  with  essentially  the  same  rapidity.  Solubility  becomes 
therefore  a  question  purely  for  convenience  in  prescription,  where 
it  is  desired  to  give  the  drugs  in  fluid  form ;  it  is  actually  our  practice 
to  give  the  drug  in  thin  gelatine  capsules. 

Reaction  to  Allied  Alkaloids.  Only  two  of  the  allied  alkaloids 
will  be  discussed  at  the  present  time.  Quinine,  the  alkaloid  first 
used  by  Wenckebach,  was  reported  by  von  Frey  to  be  less  potent 
than  quinidine,  and  other  writers,  though  not  all,  have  agreed 
w'ith  him.  The  reason  for  disagreement  probably  is  twofold:  (1) 
Commercial  preparations  of  the  alkaloid  often  contain  very  large 
percentages  of  imjnirities  and  these  impurities  influence  the  result; 
(2)  the  potency  of  an  alkaloid  is  gauged  by  the  quantity  needed 
to  restore  the  normal  rhj-thm.  Now  this  quantity  varies,  not 
only  with  different  alkaloi(ls  but  with  the  same  alkaloid,  and  with 
the  same  alkaloid  administered  to  one  and  the  same  case.  Con- 
sequenth',  comparisons  of  potency  undertaken  by  the  method 
which  has  been  used  are  uncertain,  and  they  must  remain  so  un- 
less large  numbers  of  cases  are  treated  alternatively  with  the  two 
alkaloids  to  be  compared. 

There  is  a  quicker  method,  that  which  we  have  recently  employed, 
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namely,  the  use  of  fixed  test  doses  and  a  comparison  of  the  falls 
of  auricular  rate.  Using  this  method  we  find  that  von  Frey's 
statement  is  true.  Quinidine  is  weight  for  weight  much  more  potent 
than  quinine— the  fall  given  by  0.6  or  0.8  gm.  of  the  latter,  as 
compared  with  that  given  by  quinidine  is  often  inappreciable 
and  rarely  amounts  to  one-fifth  of  that  which  follows  a  similar 
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Fio.  3."('urvt's  of  aurifular  and  ventricular  rate  in  a.  case  of  auricular  fibrillation. 
The  test  dose  of  0.8  of  a  gram  of  (juinidine  salt  was  given  at  10  o'clock,  .\bove  the 
chart  the  presence  of  alkaloid  in  the  urine  is  indicated  by  a  +  sign  and  its  absence 
by  a  °  sign.     The  curves  are  broken  where  a  night  intervenes. 


dose  of  quinidine.  The  same  metliod  of  comj^arison  lias  been 
used  in  the  case  of  hydroqurnidinc;  this  alkaloid  has  been 
tested  becau.se  it  is  the  chief  alkaloid  contaminating  conunercial 
quinidine  preparations;    to  i)iirify  (|nini<linc  from  hydroquinidine 
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is  not  an  easy  matter  and,  so  I  am  told,  has  but  recently  been 
accomplished  with  any  consi<lerable  measure  of  success.  A  com- 
parison of  the  action  of  the  two  alkaloids  is  therefore  a  matter 
of  some  consequence  from  the  commercial  standpoint.  Actually, 
it  is  found  that  the  two  alkaloids  have  a  \'ery  similar  jjotency, 
hydroquinidine  being  if  anything  a  little  the  more  powerful  (Fig.  4). 
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Fig.  4. — A  similar  chart,  comparing  the  effects  of  separate  test  doses  (0.6  of  a 
gram)  of  quinidine,  quinine  and  bihydroquinidine.  Auricular  curves  above  and 
ventricular  curves  below. 

Simultaneous  Digitalis  Therapy.  It  has  been  stated  on  more 
than  one  occasion  that  digitalis  interferes  with  the  reaction  to 
quinidine  and  that  the  two  drugs  should  not  be  given  simultaneously. 
Comparisons  of  the  fall  of  auricular  rate  obtained  by  quinidine, 
before  and  after  the  administration  of  digitalis  in  full  therapeutic 
doses,  usually  show  but  small  differences.  The  original  auricular 
rate  is  generally  speaking  a  little  higher  when  the  heart  is  under 
digitalis;  the  fall  in  quinidine  is  usually  as  great  CFig.  5)  or  almost 
as  great,  though  it  does  not  usually  reach  quite  .so  low  a  level  when 
digitalis  has  been  given;   in  some  comparisons,  too,  the  fall  of  rate 


790 


lewis:  quinidine  in  auricuk^r  fibrillation 


has  appeared  to  be  delayed  by  digitalis  (Fig.  5) ;  in  others  a  more 
decided  lessening  of  the  fall  has  been  noticed.  A  striking  difference 
in  the  two  reactions  is  not  the  rule;  such  differences  as  exist  do 
not  seem  often  to  be  of  consequence,  and  we  think  that  the  antago- 
nistic action  of  digitalis  has  been  exaggerated.  In  one  patient  in 
whom  a  change  to  nonnal  rhytlun  was  repeatedly  obtained  with 
a  single  dose  of  O.G  gm.  of  quinidine  (0.4  gm.  failing  to  produce 
.the  transition),  the  same  dose  was  effective  after  the  patient  had 
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Fig.  5. — A  similar  chart,  comparing  the  effect  of  a  single  test  dose  (0.4  of  a  gram) 
of  quinidine,  given  to  a  patient  before  (plain  circles)  and  after  (black  circles)  the 
administration  of  nine  drams  of  tincture  of  digitalis  in  eleven  days. 

been  fully  digitalized.  Now  the  simultaneous  administration  of 
digitalis  has  a  great  advantage,  for  it  kcc]is  the  ventricular  rate 
at  a  comparatively  low  level  throughout  the  quinidine  reaction 
(Fig.  5)  and  one  source  of  trouble  is  thereby  removed.  A  course 
of  digitalis  immediately  ])rcceding  tlic  use  of  quinidine,  or  a  lighter 
course  actually  simultaneous  with  the  (luinidine,  seems  often  to 
be  indicated  rather  than  contraindicatcd;    it  ma>   be  necessary  to 
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give  rather  heavier  doses  of  quinidine  in  these  circumstances,  but 
the  control  of  ventricular  rate  is  in  many  patients  a  factor  of  advan- 
tage with  which  we  can  hardly  afford  to  dispense.  At  all  events 
the  simultaneous  administration  seems  to  us  to  deserve  a  further 
and  more  extended  trial  in  patients  predisposed  to  give  high  ven- 
tricular rates. 

Adverse  Effects  and  Precautionary  Measures.  A  nimiber  of  unde- 
sired  toxic  effects  have  been  noted  during  the  administration  of 
quinidine  in  cardiac  cases.  Many  of  these  are  unimportant. 
Giddiness,  a  sense  of  fulness  in  the  head  or  actual  headache,  are 
not  uncommon;  griping  pains  in  the  abdomen  followed  by  loose 
evacuations  are  apt  to  occur  when  large  single  doses  are  given. 
Repeated  doses  may  be  followed  by  urticaria. 

Palpitation.  The  ventricular  rate  rises  after  quinidine  and  not 
uncommonly  reaches  120  to  160  per  minute;  it  is  part  of  the 
reaction  and  may  disturb  the  patient.  A  rate  of  KiO  would  no  doubt 
on  occasion  contraindicate  the  further  administration  of  the  drug. 
That  would  be  the  case  when  the  onset  of  congestion  threatened — 
cases  which  we  regard  as  in  general  unsuited  to  the  treatment. 
In  a  few  cases,  if  dosage  is  carried  far,  the  auricular  rate  may  fall 
toward  200  per  minute.  When  this  happens  a  more  serious  accident 
may  happen :  the  auricle  is  now  in  a  state  of  relatively  pure  flutter 
and  the  ventricular  rate  may  spring  abruptly  to  the  full  rate  of 
the  auricle  (Drury  and  Iliescu  and  von  Frey).  The  development 
of  auricular  rates  below  2.50  or  240  per  minute  appears  to  me  to 
contraindicate  further  dosage,  if  the  rate  of  the  ventricular  rate 
has  already  risen  much  above  100.  In  cases  of  this  kind,  and  of 
high  ventricular  rates  generally,  a  combination  of  quinidine  and 
digitalis  is  preferable. 

Under  quinidine,  extrasystoles  arising  in  the  ventricle  are  fre- 
quent. Usually  isolated,  they  sometimes  occur  in  grou])s,  and 
in  a  few  cases  a  regular  tachycardia  may  be  started  in  the  ventricle. 
The  precise  meaning  of  this  interesting  phenomenon  is  not  known, 
but  tachycardia  of  ventricular  origin  is  so  closely  allied  to  graver 
disorders  of  the  ventricle,  that  the  appearance  of  muliple  extrasys- 
toles should  be  a  signal  to  cease  the  administration  of  quinidine. 

Idiosyncrasy  to  Quinidine.  Some  few  patients  exhibit  a  serious 
intolerance  of  quinidine.  Of  these  I  have  no  personal  experience, 
but  von  Frey  has  reported  cases  in  which  after  a  small  dose  of 
quinidine  sudden  loss  of  consciousness  with  standstill  of  respiration 
has  happened.  Recovery  occurred  in  his  cases,  but  it  is  clear  from 
his  account  that  the  condition  is  a  very  serious  one.  It  is  from  this 
experience  that  the  custom  has  arisen  of  giving  first  a  small  trial 
dose  of  0.2  gm.,  following  this  after  twenty-four  hours  by  a  single 
dose  of  0.4  gm.  The  treatment  is  begun  on  a  subsequent  day. 
Whether  this  method  of  small  trial  doses  will  eliminate  danger 
from  this  source  remains  for  the  future  to  decide.  It  is  to  be 
remarked  that  accidents  of  the  kind  are  rare. 
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Dangers  of  Embolism.  ]\Iany  years  ago  I  witnessed  for  the 
first  time  a  curious  and  fatal  accident.  It  occurred  in  a  woman 
suffering  from  mitral  stenosis  and  heart  failure.^"  This  woman 
acquired  an  attack  of  fibrillation  of  the  auricles  which  lasted  for 
several  days  and  then  suddenly  ended;  when  it  ended  clots  were 
detached  from  the  heart,  which  produced  multiple  embolism  of 
the  lungs  and  brain,  and  these  led  quickly  to  a  fatal  termination. 
Fibrillation  of  the  auricles  predisposes  to  clotting  in  the  auricular 
appendices.  Antemortem  thrombi  are  found  in  patients  dying 
of  heart  failure  more  frequently  if  the  auricles  were  fibrillating 
at  the  time  of  death.  Thus  in  70  postmortems  on  cases  dying  of 
chronic  heart  disease,  in  which  clots  were  specially  sought,  I 
foimd  them  in  8  cases  out  of  23  in  which  fibrillation  was  present  in 
the  last  illness  and  in  only  4  cases  out  of  53  in  which  the  mechanism 
had  been  normal.  But  embolism  due  to  detachment  of  these  clots 
does  not  appear  to  be  more  common  when  fibrillation  exists  than 
when  the  action  is  normal.  While  fibrillation  predisposes  to  clot- 
ting, the  normal  auricular  action  favors  the  detachment  of  such  clots. 
In  treating  patients  with  quinidine  these  facts  should  be  born  in 
mind;  because  we  ha^'e  borne  them  in  mind  we  have  seen  no 
instance  in  which  the  resumption  of  the  normal  rhythm  under 
quinidine  has  led  to  embolism;    others  have  been  less  fortunate. 

When  there  is  much  dilatation  of  the  heart,  as  indicated  by 
congestion  of  the  veins  and  liver,  the  therapeutic  use  of  quinidine 
is  contraindicated.  In  cases  in  which  there  have  been  symptoms 
or  signs  of  recent  embolism,  the  use  of  the  drug  invites  disaster. 
From  embolism  there  is  not  much  to  fear  providing  those  chosen 
for  treatment  are  judiciously  selected;  but  it  is  to  be  observed 
that  the  peril  of  embolism  precludes  the  use  of  quinidine  in  cases 
of  fibrillation  in  which  the  circulation  is  eml)arrassed.  It  sets 
another  limit  to  its  usefulness.  • 

In  paroxj^'smal  fibrillation,  a  fear  of  embolism  shoukl  not  deter 
us  from  giving  quinidine.  The  paroxysm  will  cease  spontaneously 
after  awhile,  and  clotting  is  the  more  likely  to  occur  the  longer 
the  attack  lasts.  Theoretically,  if  ciuinidine  will  bring  the  attack 
more  speedily  to  a  close,  the  chances  of  clotting  and  subsequent 
embolism  will  be  diminished. 

The  Therapeutic  Value  of  Quinidine.  The  i^erccMitage  of  cases 
in  which  (juinidine,  as  it  is  used  at  the  ])resent  time,  will  restore 
the  normal  rhythm  in  the  fibrillating  auricles  is  a])i)roximately  50 
per  cent.  With  these  figures,  drawn  from  previous  records,  the 
experience  of  my  own  clinic  agrees.  The  figure  a])]ilics  to  chronic 
fibrillation  of  the  auricles. 

Wlien  in  a  case  of  auricular  fibrillation  the  normal  rhythm  is 
restored,  the  gain  to  the  i)atieiit  is  consideral)le.  It  is  not  so 
ap])arent  while  the  ])atient  lies  in  bed,  for  in  the  cases  most  suit- 
able for  treatment  there  are  few  or  no  symjitoms  at  rest.     It  is 
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when  the  patient  goes  about  agahi  and  undertakes  his  (hiily  duties 
that  he  feels  real  benefit ;  and  the  benefit  is  chiefly  due  to  the  heart 
being  once  more  under  strict  nervous  controh  In  particular, 
exercise  no  longer  raises  the  rate  to  levels  which  are  incompatible 
with  comfort  or  which  produce  actual  distress.  The  change  brings 
similar  benefits  to  the  heart  as  does  the  lowering  of  ventricular 
rate  by  digitalis;  quinidine  has  the  advantage  however,  in  patients 
in  whom  its  effects  are  permanent,  in  that  it  frees  them  from  further 
drug  treatment.  In  treatment  by  digitalis  the  drug  has  to  be 
maintained,  in  most  cases  indefinitely. 

Nevertheless,  the  usefulness  of  the  drug  from  the  clinical  stand- 
point is  limited.  It  is  limited  by  the  high  percentage  of  failures 
(50  per  cent)  to  restore  the  normal  rhythm.  Too  much  emphasis 
should  not  l)e  laid  upon  these  failures  howe^■er,  for  it  seems  prob- 
able that  the  percentage  will  be  reduced  as  further  experience  is 
gathered. 

It  is  limited  also  by  its  unsuitability  in  cases  of  venous  stasis. 
But  the  chief  limitation  is  more  serious  and  consists  in  the  early 
and  very  frecpient  resmnption  of  auricular  fibrillation.  In  not 
a  few  patients  the  restored  normal  rhythm  lasts  but  a  few  days  or 
a  week,  and  fibrillation  returns  again  and  again  after  successive 
periods  of  treatment.  In  others  the  normal  rhythm  is  maintained 
for  a  few  weeks  or  months;  a  few  cases  have  been  observed  in 
which  it  has  been  maintained  for  six  months  or  a  year.  In. the 
last  group  it  must  be  judged  an  unqualified  success,  but  in  pro- 
portion as  from  case  to  case  the  return  of  fibrillation  is  less 
delayed,  so  the  remedy  becomes  less  practicable  as  a  remedy.  The 
value  of  quinidine  has  so  far  been  greater  in  adding  to  our  knowl- 
edge of  fibrillation  of  the  auricles  than  it  has  been  in  therapeutics. 
It  has  taught  us  many  important  facts,  and  among  the  most 
notable  is  that  the  hearts  which  display  chronic  auricular  fibrillation 
are  capable  of  beating  normally,  a  quality  hitherto  in  doubt.  It 
has  also  taught  us  that  the  cause  which  predisposes  to  fibrillation, 
or  at  first  initiates  fibrillation,  is  maintained  in  the  chronic  state. 
Although  it  seems  clear  both  from  experimental  and  clinical  obser- 
vation that  fibrillation  once  established  tends  to  maintain  itself, 
it  is  no  longer  possible  to  accept  the  conclusion  that  once  established 
it  will  perpetuate  itself  indefinitely,  though  its  original  cause  is 
removed.  The  pronounced  tendency  for  the  disorder  to  recur 
is  opposed  to  any  such  conclusion;  it  teaches  us  that  we  have 
still  to  seek  the  ultimate  causes  of  the  disorder  and  that  the  prospect 
of  fully  successful  treatment  is  along  those  lines  of  investigation. 

As  in  our  early  publications,  my  collaborators  and  myself  still 
deprecate  the  general  use  of  the  drug.  At  the  present  stage  of 
investigation  it  should  be  employed  only  under  strictly  controlled 
conditions;  it  is  a  treatment  em])hatically  for  the  wards  rather 
than  for  use  in  an  outpatient  department. 
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THE   INFLUENCE  OF  RIGID    SALT  RESTRICTION   IN  THE  DIET 
OF  CHRONIC  NEPHRITIS.' 

By  James  S.  McLester,  ]\I.1)., 

DEAN   AND   PROFESSOR  OF  MEDICINE  IN  THE   GRADUATE   SCHOOL  OF   MEDICINE    OF   THE 
UNIVERSITY    OF    ALABAMA,    BIRMINGHAM,    ALA. 

A  YEAR  ago  Dr.  F.  ]\r.  Allen  reported  his  observations  upon  the 
influence  of  salt  restriction  in  the  diet  of  patients  with  chronic 
nephritis  and  so-called  essential  vascular  hypertension.  He  stated 
that  the  measures  usually  attempted  were  ineffective  because  inade- 
quate, and  that  rigid  chloride  restriction,  as  nearlt  absolute  as 
possible,  would  achieve  genuine  benefits.  He  reported  that  follow- 
ing such  withdraAval  of  salt  from  the  dietary  he  has  regularly  seen 
a  material  fall  in  the  blood-pressure.  Among  other  beneficial 
effects  he  also  saw  improvement  in  the  retinitis  and  other  eye 
changes  of  nephritis.  1  recall  his  interesting  speculation  that  we 
may  in  time  come  to  conclude  that  sodium  chloride  is  the  long- 
sought-for  ])oison  of  uremia. 

It  is  generally  recognized  that  the  excessive  use  of  salt  is  harm- 
ful, and  that  its  restricticm  in  nephritis  is  to  be  recommended;  but 
I  have  not  been  able  by  chloride  restricti(m  as  ordinarily  practised 
to  produce  results  comparable  with  tiiose  of  Allen.  Following, 
then,  his  suggesti(m  that  our  restriction  of  the  i)ast  has  not  been 
sufficiently  rigid,  I  have  studied  in  a  small  niunber  of  hypertension 
patients  over  a  limited  period  of  time  the  effect  of  the  almost  ab- 
solute elimination  from  the  diet  of  all  chlorides.  Because  the 
patient  fre(incntly  coniplinncd  that  this  diet  ])roduced  an  intense 
weakness,  it  was  necessary  to  limit  the  length  of  such  observations; 

'  Read  lK>fi>r<-  the  .Xnioricaii  Society  for  Ciiiiical  Investigation,  Atlantic  City, 
May  9.  1921. 
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and  because  of  the  many  pitfalls  which  surround  attempts  at 
accurate  clinical  control  of  intake  and  output,  the  final  number  of 
patients  upon  whom  I  can  report  was  reduced  to  ten. 

Note  was  made  of  the  influence  of  this  diet  upon  the  patient's 
general  condition,  his  blood-pressure,  any  possible  eye  changes 
a;nd  certain  chemical  bodies  of  his  blood.  The  chloride  content 
of  the  urine  was  used  as  a  check  upon  the  accuracy  with  which  the 
dietary  restriction  was  observed. 

Distinction  is  made  in  these  charts  between  the  salt-poor  and 
the  salt-free  diets,  the  latter,  of  course,  being  a  relative  term.  \Yith 
the  salt-poor  form  the  patient  was  given  the  usual  low-calorie 
nephritis  diet  with  no  addition  of  salt  to  the  food  after  it  reached 
the  table.  It  is  estimated  that  thus  the  patient  received  daily  the 
equivalent  of  about  2  gms.  of  sodium  chloride.  For  the  salt- 
free  diet  the  bread  and  all  other  foods  were  cooked  without  salt 
and  the  patient  received  only  such  an  amount  of  chlorides  as  was 
present  in  the  native  foodstuffs.  It  is  estimated  that  upon  this 
diet  the  patient  received  daily  the  equivalent  of  less  than  1  gm.  of 
sodium  chloride.  One  or  two  weeks  upon  the  salt-free  diet  with 
a  variable  interim  of  salt-poor  food,  and  then  a  second  salt-free 
period,  was  the  rule,  although  one  patient  was  able  to  maintain 
the  more  rigid  diet  for  a  continuous  period  of  sixty-four  days. 

To  summarize:  The  following  results  of  the  salt-free  diet  were 
noted. 

1.  The  patient  found  the  food  unappetizing  and  usually  ate  but 
little.     This  factor  cannot  be  disregarded. 

2.  The  blood  urea  instead  of  decreasing  showed  a  tendency  to 
increase. 

3.  The  blood  chlorides,  irrespective  of  diet,  varied  but  little; 
while  the  urine  chlorides,  reflecting  the  degree  of  the  patient's 
adherence  to  the  diet,  fell  to  a  very  low  figure. 

4.  The  systolic  pressure,  as  a  rule,  showed  a  moderate  fall.  This 
fall  was  never  marked. 

5.  In  two  of  the  patients  there  developed  weakness  and  prostra- 
tion to  a  distressing  degree. 

6.  One  of  the  patients  suddenly  experienced  retinal  hemorrhages 
and  other  fundus  changes  at  the  end  of  two  weeks  of  this  diet. 

Conclusion.  From  these  limited  observations  I  would  conclude 
that  the  almost  complete  elimination  of  chlorides  from  the  diet  of 
patients  witii  nephritis  and  vascular  lu'pertension  accomplishes  little 
if  anything  more  than  does  the  salt-poor  diet  ordinarily  prescribed. 
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THE  CLOSE  RELATIONSHIP  OF  THE  ERYTHROGENETIC 
AND  LEUKOGENETIC  FUNCTIONS  OF  THE  BONE- 
MARROW  IN  DISEASE.     REPORT  OF  A  CASE 
OF   ERYTHREMIA.     THE   ROENTGEN-RAY 
TREATMENT  OF  ERYTHREMIA. 

By  Eugene  P.  Pendergrass,  M.D. 

ASSISTANT    ROEXTGEXOLOGIST,    UXn^ERSITT    HOSPITAL;    INSTRUCTOR    IN 

ROENTGENOLOGY,    POSTGRADUATE    SCHOOL,    UNIVERSITY    OF 

PENNSYLVANL\, 

AND 

Henry  K.  Pancoast,  M.D. 

PROFESSOR    OF    ROENTGENOLOGY,    UNIVERSITY   OF    PENNSYLVANIA, 
PHIL.VDELPHIA. 

Among  the  cases  of  erythremia,  or  polycythemia  vera,  reported 
in  literature,  there  are  a  few  cases  whose  blood  pictures  have 
certain  of  the  manifestations  of  both  erythremia  and  of  mye- 
logenous leukemia.  The  cases  have  the  characteristic  symptom- 
complex  of  erythremia,  (i.  e.,  the  polycythemia,  cyanosis  and 
enlarged  spleen),  and  in  addition  they  have  a  definite  percentage 
of  myelocytes  in  the  blood.  It  is  a  known  fact  that  in  certain 
conditions  such  as  malignant  tumors  of  the  bone-marrow  and 
pneumonia  in  children  with  a  high  polymorphonuclear  leuko- 
cytosis, occasional  myelocytes  are  found  in  the  blood.  How- 
ever, in  the  case  reported  and  in  the  cases  collected  from  literature 
the  prolonged  presence  of  mj'elocytes  over  a  period  of  two  or  three 
years  is,  we  believe,  a  criterion  for  assuming  that  the  presence  of 
myelocytes  is  a  leukemic  manifestation.  We  have  found  five 
cases  on  record  in  which  this  blood  picture  is  found,  and  some- 
times such  cases  may  be  considered  as  the  connecting  link  be- 
tween erythremia  and  myelogenous  leukemia  or  the  combination 
of  the  two  diseases. 

That  the  erythrogenetic  and  leukogenetic  functions  of  the 
bone-marrow  are  closely  related  is  further  evidenced  by  the  fact 
that  some  of  the  cases  had  all  of  the  clinical  phenomena  of  ery- 
thremia in  the  beginning  of  the  disease,  and  after  a  period  of  time 
presented  the  clinical  picture  of  myelogenous  leukemia,  or  vice 
versa. 

The  majority  of  the  cases  quoted  below  present  a  blood  picture 
similar  to  our  case.  The  blood  picture  of  the  case  reported  by 
Hedinius^''  showed  a  definite  polycythemia  throughout  the  course 
of  the  disease.  The  patient  also  had  a  myelocytosis,  at  times 
being  as  high  as  5  per  cent.  This  patient  received  roentgen- 
ray  treatment,  and  after  the  ninth  series  the  red  blood  cells  in- 
creased to  11,540,000.     However,  on  necropsy  over  a  year  later 
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the  pathologist  reported  the  case  as  a  t\q)ical  myelogenous  leu- 
kemia. 

In  Rosin's"  case  the  interesting  feature  is  that  the  case  was 
originally  diagnosed  as  polycythemia,  and  later  the  blood  was 
that  of  myelogenous  leukemia. 

In  Winter 's^"-  case  the  condition  was  originally  diagnosed  as 
myelogenous  leukemia,  and  later,  after  establishment  of  roentgen- 
ray  treatment,  changed  into  what  was  thought  to  be  polycythemia. 
This  case  contrasts  with  one  reported  by  Rosin  in  which  the  opposite 
state  of  affairs  was  true,  i.e.,  the  case  began  as  a  polycythemia 
and  was  later  diagnosed  as  myelogenous  leukemia. 

In  the  cases  reported  by  Turk^^  and  Nicola^^  a  definite  poly- 
cythemia is  present  in  each  case,  and  occasional  myelocytes  were 
found,  in  Nicola's  case  up  to  1.6  per  cent.  These  cases  were 
included  as  examples  of  the  comparatively  rare  cases  in  which 
myelocytes  were  seen  along  with  a  polycythemia. 

In  Blumenthal 's^  case  the  blood  picture  is  the  outstanding 
example  of  combination  of  the  two  blood  pictures,  polycythemia 
and  leukemia.     (Cases  detailed  in  Appendix.) 

In  Weber 's^''^  excellent  paper  on  erythremia  he  states,  "That 
increased  leukoblastic  activity  nearly  always  accompanies  the 
increased  erythroblastic  activity  in  the  bone-marrow  is  evidenced 
during  life  by  the  usually  large  number  of  while  corpuscles,  especi- 
ally polymorphonuclears,  and  by  the  occasional  presence  of  myelo- 
cytes in  the  circulating  blood.  At  necropsies  the  examination 
of  the  marrow  of  the  shafts  of  the  long  bones  has  shown  a  decided 
increase  of  erythroblastic  tissue,  and  probably  in  most  cases  the 
leukoblastic  elements  occupy  more  space  in  the  bone-marrow 
than  the  erythroblastic  tissues  do.  These  features  were  greatly 
exaggerated  in  Blumenthal's  case:  the  leukoblastic  tissues  were 
greatly  in  excess  of  erythroblastic.  This  may  be  a  chain  connect- 
ing leukemia  with  erythremia.  It  is  not  clear  why  in  erj'thremia 
more  of  the  bone-marrow  should  consist  of  leukoblastic  than  of 
erythroblastic  tissue  elements.  I  think  the  most  probable  ex- 
planation is  that  in  the  marrow^  of  such  patients  (and  probably 
also  in  that  of  healthy  individuals)  the  red  cells  are  much  more 
rapidly  produced  than  are  the  while  cells  by  their  respective  parents, 
hence  even  when  the  bone-marrow  consists  chiefly  of  leukoblastic 
tissues  the  red  cells  far  outnumber  the  white  cells  in  the  blood. 
Moreover,  the  average  life  duration  of  the  rod  colls  perhaps  exceeds 
that  of  the  white  cells.  " 

Iledinius'"'  believes  that  the  irritation  which  may  induce  hyper- 
erythrocj'tosis  in  one  person  may  induce  hyperleukocytosis  in 
another.  Both  red  and  white  cells  may  be  ])rosont  in  tlio  blood 
in  ahnornially  largo  ])r()])()rtions,  and  later  one  or  the  otlior  may 
droj)  to  a  xcry  low  fignro  wiiilo  the  count  of  the  other  typo  remains 
high. 
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In  myelogenous  luekemia  nucleated  red  cells  are  frequently 
found  in  the  blood;  this,  too,  may  be  an  evidence  of  increased 
erythrogenetic  activity  accompanying  increased  leukoblastic 
activity.  The  condition  of  a  patient  suffering  from  myelogenous 
leukemia  depends  a  great  deal  on  the  red  blood  picture.  As  long 
as  the  red  cell  count  remains  from  three  to  four  million,  the  patient 
continues  in  a  fair  condition. 

Case  Report.  Male,  white,  age  sixty  years;  undertaker. 
Date  of  admission,  December  3,  1917.  The  history  dates  back 
to  early  in  1916,  when  the  patient  applied  to  his  doctor  for  relief 
from  an  attack  of  hoarseness  which  had  lasted  several  weeks. 

Faniily  History.  Grandmother  died,  at  the  age  of  eighty  years, 
of  old  age;  mother  died  at  forty-six  from  postpartum  hemorrhage; 
father  died  at  forty-eight  from  tuberculosis;  one  brother  died  at 
fifty  of  heart  disease;  one  sister  died  of  puerperal  fever  at  thirty- 
six;  one  sister  died  at  fifty-eight  on  the  operating  table,  the  oper- 
ation being  for  a  uterine  tumor;  one  brother  stillborn  at  death 
of  mother;  one  brother  living,  fifty-seven  years  of  age,  and  has 
rheumatism;  two  sisters  living  and  well. 

Preiiovs  Medical  History.  Ordinary  diseases  of  childhood 
except  scarlet  fever.  Patient  has  had  frequent  attacks  of  laryn- 
gitis, such  as  at  present  time,  but  nothing  serious  or  incapaci- 
tating. He  complains  of  perspiring  under  the  slightest  exercise 
or  when  the  temperature  of  the  air  would  exceed  65°  F.  This 
has  existed  for  twenty  years.  The  patient  noted  an  enlargement 
under  the  left  ribs,  which  has  increased  in  size  since  first  noticed. 
His  attention  was  attracted  to  this  enlargement  by  the  jolting 
he  received  from  horseback-riding  when  a  boy,  the  jolting  causing 
him  to  have  pain.  .Several  times  he  has  had  pain  and  aching 
in  the  knees  and  ankles. 

Physical  Kxaminaiion  (made  by  Dr.  J.  W.  Crumbaugh  previous 
to  the  present  admission).  The  patient  weighed  22")  pounds  and 
was  5  feet  9^  inches  in  height.  He  was  plethoric,  hyperemic, 
florid,  lips  somewhat  bluish,  as  were  the  edges  of  the  tongue  and 
pharynx.  The  uvula  was  thick  and  heavy.  The  postnasal  space 
contained  clots  of  blood  mixed  with  mucus.  Teeth  showed  some 
pyorrhea.  Othenvise  the  mouth  was  negative.  Neck  was  neg- 
ative. Lungs  were  negative.  Heart  was  negative.  Abdomen: 
An  enlarged  spleen  was  found  which  extended  two  inches  below 
the  pelvic  brim  and  four  inches  to  the  right  of  the  umbilicus.  The 
splenic  notch  was  very  ])lainly  felt.  Extremities  negative.  Eye 
examination  was  negatiAc.  Throat  examination  showed  some 
general  thickening  of  the  false  chords,  a  mild  form  of  pachydermia. 

After  the  throat  condition  cleared  up  the  enlarged  spleen  was 
studie<l.  There  was  no  history  of  malaria,  although  the  patient 
was  born  and  had  lived  in  a  malarial  section  of  the  country.  Ilis 
early  blood  picture  had  notlung  of  diagnostic  value  in  it. 
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Blood  count  made  June  29,  1916,  was  as  follows:  Erythrocytes, 
5,200,000;  leukocytes,  7,200;  hemoglobin,  90  per  cent. 

The  differential  count  showed:  Polymorphonuclears  and  leuko- 
cytes, 85+  per  cent;  small  lymphocytes,  7+  per  cent;  large  lym- 
phocytes, 3+  per  cent;  transitionals,  2+  per  cent;  eosinophils,  1 
per  cent;  nucleated  reds,  3  in  500  cells.  Blood-clotting  time  was 
five  and  seven  minutes  on  two  occasions.  Blood-pressure  was 
135  systolic  and  90  diastolic.     Wassermann  negative. 

The  roentgen-ray  examination  of  the  stomach  and  colon  after 
an  opaque  meal  and  enema  showed  that  the  stomach  was  pushed 
upward  and  to  the  right;  the  descending  and  transverse  colon 
was  pushed  downward  to  the  right  by  some  mass,  probably  an 
enlarged  spleen. 

The  patient  did  not  complain  of  any  feeling  of  illness  for  nearly 
a  year.  The  only  complaints  were  the  enlarged  spleen,  profuse 
perspiration  and  prickly  heat.  The  appetite,  digestion  and  elimi- 
nation were  good.  In  August,  1917,  the  patient  noticed  his  left 
leg  and  thigh  began  to  swell.  Posture  and  a  rubber  stocking 
relieved  this. 

In  September,  1917,  the  patient  had  the  two  lower  central 
incisors  extracted,  after  which  there  was  a  considerable  hemorrhage, 
very  diflScult  to  control,  and  the  white  cells  showed  a  definite 
increase. 

October,  9,  1917,  in  passing  a  desk,  the  patient  struck  his  right 
thigh,  which  caused  a  contusion  on  the  upper  and  outer  surface 
of  the  thigh.  Seventy  hours  later  the  right  leg,  thigh,  scrotum 
and  abdomen  were  ecchymosed  and  the  extremity  was  enormously 
swollen,  cold  and  blistered  at  points.  The  patient  was  suffering 
severe  pain.  The  white  cells  increased  to  -49,600.  With  a  decline 
of  the  leg  symptoms  there  began  a  diarrhea  of  liquid  and  semi- 
liquid  stools,  varying  in  color  from  clear  water  to  black,  the  patient 
having  stools  every  thirty  minutes  to  an  hour,  lasting  for  twenty- 
four  hours.  The  diarrhea  was  accompanied  by  much  tenesmus 
and  lower  abdominal  pain.  This  lasted  to  a  lesser  degree  for  ten 
days,  and  was  finally  stojjped  by  morphin. 

The  blood  picture  remained  practically  the  same  until  November 

19,  1917,  (see  Table  I),  when  erythrocytes  increased  to  7.000,000. 
The  patient  was  now  referred  for  roentgen  therapy.  The  physical 
examination  was  practically  the  same  as  that  recorded  above 
except  that  the  ecchymosis,  swelling  and  pain  were  less  than 
described  above.  December  3,  1917,  the  first  day  of  tiie  roentgen 
theraj)y,  the  following  blood  count  was  found:  Erythrocytes, 
5,810,000;  leukocytes,  45,200;  hemoglobin,  78  per  cent. 

The  patient  was  given  seven  series  of  roentgen  therapy  over 
the  spleen  and  the  long  bones  from  December  'A,  1917,  to  April 

20,  1920,  each  series  covering  the  spleen  and  long  bones  as  out- 
lined by  I 'an  coast,"**  and  the  results  of  the  blood  picture  at  the 
end  of  each  series  are  in>ted  in  Table  II  and  HI. 
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TABLE    III.      DATES    BETWEEN   WHICH    ROENTGEN-RAY    EXPOSURES 

WERE   GIVEN. 

Series.  Date,  beginning.                                Date,  end. 

1  . December     3,  1917  December  28,  1917 

2 January       11,  1918  March           8,  1918 

3 July  7,  1918  .July             22,  1918 

4 January       14,  1919  February    15,  1919 

5 November    3,  1919  April           28,  1919 

6 November  20,  1919  January      12,  1920 

7 March  8,  1920  April           20,  1920 

The  patient  at  present  is  in  good  condition  and  has  no  objective 
or  subjective  symptoms  except  the  enlarged  spleen.  The  last  blood 
count  made  shows  red  cells,  5,190,000;  white  cells,  11,800;  hemo- 
globin, 95  per  cent.  The  differential  count  shows  polymorphonu- 
clear neutrophiles,  78  per  cent;  eosinophiles,  1  per  cent;  large 
mononuclears,  1  per  cent;  small  mononuclears,  18  per  cent; 
transit  ion  als,  2  per  cent;  occasional  normoblasts  and  some 
polychromatophilia. 

Comments.  This  patient  applied  to  his  doctor  for  relief  of  a 
throat  condition,  but  during  the  routine  examination  the  enlarged 
spleen  was  found,  and  on  being  questioned  carefully  the  patient 
remembered  that  he  had  had  this  mass  for  years. 

The  blood  count  in  the  beginning  was  entirely  within  the  normal 
limits.  The  differential  count,  however,  revealed  a  high  per- 
centage of  polymorphonuclear  leukocytes,  85  +  per  cent,  and  a  low 
percentage  of  small  and  large  lymphocytes,  7  +  and  .3  +  per  cent 
respectively;  transitionals,  2  per  cent;  eosinophils,  1  +  per  cent. 

There  was  no  material  variation  in  ten  succeeding  counts  up  to 
August  10,  1917,  at  which  time  the  red  cells  increased  to  0,070,000 
and  the  white  cells  to  18,000.  The  blood  counts  remained  ])racti- 
cally  at  this  level  until  October  9,  1917,  when  the  patient  suffered 
the  contusion  to  his  leg,  with  considerable  subcutaneous  hemor- 
rhage. At  this  time  the  white  cells  began  to  increase  markedly, 
and  on  October  30,  1917,  reached  49,600.  Following  the  sub- 
sidence of  the  leg  trouble  a  diarrhea  developed  coincident  with  the 
rise  of  the  red  cells  to  7,000,000  and  the  white  cells  decreased  to 
normal.  Later,  on  December  3,  1917,  the  red  cells  decreased  to 
5,810,000  and  the  white  cells  increased  to  45,200,  with  the  appear- 
ance of  20  per  cent  of  myelocytes  in  the  differential  count.  It  was 
at  this  time  that  roentgen-ray  therapy  was  started. 

As  to  the  group  under  which  this  case  should  be  classified  we 
are  not  prepared  to  say;  but  if  there  is  a  midgroup  between  ery- 
thremia and  myelogenous  leukemia,  or  if  the  two  are  combined, 
it  does  seem  that  our  ca.se  should  come  under  this  head. 

The  clo.se  union  between  the  leukoblastic  and  erythrobla.stic 
tissues  of  the  bone-marrow  makes  it  difficult  to  interpret  the  primary 
lesion.     However,  in  the  case  reported  above  we  feel  that  the 
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primary  disease  was  that  of  erythremia,  and  probably  as  a  result 
of  some  unknown  influence  the  excessive  demand  for  leukocytes 
was  too  great  and  myelocytes  were  produced  in  abnormally  high 
numbers. 

Whether  or  not  this  case  is  a  primary  polycythemia  or  leukemia, 
thus  coming  under  the  head  of  erythremia  or  myelogenous  leukemia, 
has  not  been  proved,  but  careful  study  fails  to  reveal  anything  such 
as  Ayerza  's  disease,  syphilis  or  cardiopulmonary  trouble.  Lesions 
such  as  gumma,  tuberculosis  of  the  spleen  and  thrombosis  of  the 
splenic  arteries  cannot  be  ruled  out,  as  they  can  only  be  ascertained 
at  the  autopsy  table. 

Erythremia^"'*  is  a  disease  characterized  by  a  well-marked,  per- 
sistent, relative  and  absolute  polycythemia  due  to  an  excessive 
erythroblastic  activity  of  the  bone-marrow,  which  appears  to  be 
the  primary  morbid  factor  in  the  condition  and  is  characterized 
likewise  by  persistent  increase  in  the  viscosity  and  total  volume 
of  the  blood  and  usually  by  a  cyanotic  appearance  of  the  patient 
and  by  enlargement  of  the  spleen,  for  which  no  local  cause,  such 
as  obstruction  in  the  splenic  and  portal  veins,  is  suspected. 

Whether  or  not  all  cases  of  polycythemia  are  secondary  to  some 
known  or  unknown  cause  is  at  the  present  time  a  debatable  question, 
but  we  believe,  as  do  many  authors,  that  there  is  a  primary  polycy- 
themia or  erythremia. 

Pathology  of  Erythremia.  In  almost  every  case  of  erythremia 
that  has  been  systematically  studied  at  autopsy  there  is  evidence 
of  increased  erythroblastic  activity  of  the  bone-marrow.  Where 
the  bone-marrow  in  the  shafts  of  the  bones  in  adult  life  is  normally 
of  the  yellow  or  fatty  kind,  most  of  it  has  been  replaced  by  red 
bone-marrow,  thus  increasing  to  a  considerable  extent  the  erythro- 
blastic activity.  Along  with  the  increase  in  the  erythroblastic 
activity  there  is  usually  an  increase  in  the  leukoblastic  activity, 
and  in  some  cases,  such  as  those  of  Hedinius,'"'  Blumenthal^ 
and  others,  the  leukoblastic  tissues  are  in  excess  of  the  erythro- 
blastic tissues  and  make  one  suspect  a  leukemia  rather  than  an 
erythremia.  The  fact  that  there  is  an  increase  in  the  erythro- 
blastic and  leukoblastic  activity  may  be  recognized  during  life, 
i.  e.,  the  increase  in  the  cells  of  the  blood  and  the  occasional  finding 
of  erythroblasts  and  myelocytes  in  the  circulating  blood.  In  one 
case*°*  in  which  a  biopsy  was  performed  the  hone-marrow  was 
found  to  be  in  a  state  of  increased  erythroblastic  activity. 

The  splenic  enlargement  which  is  fomul  in  most  cases  seems  to 
be  due  to  a  hyperplasia  of  the  splenic  pulj)  and  the  coimective- 
tissue  elements  and  an  engorgement  of  the  spleen  by  blood,  the 
spleen  acting  as  a  reservoir.  There  are  other  cases  in  which  the 
enlargements  have  been  explained  by  the  finding  of  thrombotic 
infarcts,  tuberculous  nodules  or  gnnunas.  At  any  rate  the  iMilarge- 
ment  is  believed  by  a  number  of  authors  to  be  a  compensatory 
process. 
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The  great  majority  of  pathologists  now  consider  leukemia  to 
be  a  primary  morbid  disease  of  the  bone-marrow,  no  matter  whether 
the  condition  is  of  the  lymphatic  or  myelogenous  variety.  The 
secondary  enlargements  of  the  glands  is  thought  by  many  to  be  due 
to  a  metastatic  deposit  of  myeloid  elements  with  subsequent  pro- 
liferation in  loco.  StengeP-  is  of  the  opinion  that  leukemia  is  akin 
to  some  of  the  sarcomata. 

It  would  certainly  seem,  from  a  pathologic  standpoint,  that 
erythremia  and  myelogenous  leukemia  are  closely  related,  and  in 
some  cases  we  may  find  evidence  of  an  involvement  of  both  the 
erythroblastic  and  leukoblastic  tissues  of  the  bone-marrow.  In 
the  five  cases  reported  there-  is  a  definite  myelocytosis  present 
along  with  the  polycythemia,  and  these  cases  have  been  termed 
polycythemia  because  of  the  increased  red  cell  count,  and  in  at 
least  two  of  the  cases  the  pathologist  returned  a  diagnosis  of 
leukemia.  Both  erythremia  and  leukemia  have  their  origin  in 
the  bone-mgrrow,  mattering  not  whether  they  are  primary  or 
secondary  to  some  known  or  unknown  cause.  They  both  cause 
enlargement  of  the  spleen,  and  ultimately  both  are  fatal. 

Roentgen  and  radium  therapy  certainly  have  played  the  major 
part  in  the  treatment  of  leukemia;  in  some  cases  the  lives  of  patients 
have  been  prolonged  for  many  years.  In  leukemia  we  have  treated 
the  bone-marrow  of  all  the  long  bones  and  the  spleen,  giving  in- 
hibitive  doses  over  the  bones  and  destructive  doses  over  the  spleen. 
Now  if  erythremia  is  closely  related  to  leukemia,  that  is,  affecting 
the  erythroblastic  tissues  instead  of  the  leukoblastic,  we  feel  that 
roentgen  therapy  should  be  given  a  careful  trial  in  the  treatment 
of  the  condition.  As  in  leukemia,  all  symptomatic  treatment  of 
erythremia  has  failed  to  give  any  but  temporary  results,  we  there- 
fore propose  and  recommend  roentgen-ray  therapy,  gi^'ing  inhibi- 
tive  doses  to  the  long  bones,  with  the  view  of  inhibiting  the  form- 
ation of  red  cells,  and  stimulating  doses  over  the  spleen  with  the 
view  of  increasing  the  normal  function  of  the  spleen. 

Treatment  In  a  preliminary  paper*'  the  roentgen-ray  treatment 
over  the  long  bones  and  spleen  in  erythremia  was  recommended. 
Since  writing  that  article  it  has  been  gratifying  to  see  from  the 
literature  that  a  few  other  roentgenologists  ^  ^*  had  or  have  been 
following  out  practically  the  same  method  of  treatment  as  advocated 
by  us,  and  with  good  results. 

The  experiments  of  Ileineke,  Linser  and  Helber,  Tatarsky, 
Frankel  and  Budde,  Aubertin  and  Beaujard  and  Price-Jones^* 
have  shown  us  that  the  roentgen-rays  have  a  decided  efiect  upon 
the  blood  and  spleen.  Although  some  of  the  experimental  data 
as  to  the  mechanism  of  the  changes  produced  differs  with  different 
experimenters  there  is  more  or  less  unanimity  of  opinion  as  to  the 
outcome  of  the  results : 

1.  The  spleen  is  more  sensitive  to  the  roentgen-rays  than  the 
bone-marrow. 
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2.  After  moderate  doses  of  the  roentgen- rays  the  leukocytes 
show  an  initial  rise  followed  by  a  pronounced  fall  and  subsequently 
rise  to  normal. 

3.  The  red  cells  show  an  initial  fall  after  moderate  doses  of  the 
roentgen- rays.  This  may  last  for  long  periods  of  time  or  the  cells 
may  rise  to  normal  in  the  course  of  a  few  days. 

As  to  the  ultimate  success  of  the  roentgen  therapy  of  erythremia 
one  must  wait  and  see  the  results  of  the  treatment  of  various  cases 
and  the  observation  of  such  cases  over  a  number  of  years.  However, 
roentgen-ray  treatment  is  only  an  agent  recommended  in  an  effort 
to  find  something  that  will  give  relief  to  this  class  of  patients  where 
drugs  are  of  no  avail,  and  venesection,  etc.,  only  of  initial  improve- 
ment, the  patient  relapsing  into  the  primary  state  in  a  comparatively 
short  time. 

If  we  accept  the  views  of  a  number  of  pathologists  and  assume 
that  the  disease  is  one  primarily  of  the  bone-marrow,  and  the  lesion 
is  a  primary  hyperplasia  of  the  erythroblastic  tissues,  our  treat- 
ment should  be  that  of  the  bone-marrow,  with  the  view  of  inhibit- 
ing the  excessive  formation  of  red  cells;  or  if  all  cases  of  erythremia 
are  secondary  to  some  exciting  cause  foreign  to  the  bone-marrow, 
as  considered  by  some,  roentgen-ray  therapy  is  recommended  in 
those  cases  in  which  no  primary  cause  can  be  found  and  have  failed 
to  respond  to  the  usual  method  of  treatment. 

The  treatment  of  the  spleen  is  given  with  the  view  of  stimu- 
lating the  functions  of  that  organ.  There  is  some  histologic  evi- 
dence"^ that  the  spleen  destroys  erythrocytes  by  the  phagocytic 
action  of  the  cells  of  the  spleen.  The  spleen  is  very  susceptible 
to  the  action  of  the  roentgen-rays,  hence  we  must  make  the  exposure 
a  stimulative  one.  There  is  no  experimental  evidence  to  support 
the  assumption  that  stimulative  doses  of  roentgen  therapy  o^■er 
the  spleen  increase  the  hemolytic  action  of  this  organ,  although 
Frankel,  Budde,  Fionne  and  Zironi^*'  have  worked  on  this  partic- 
ular subject.  However,  we  feel  that  theoretically  the  functions 
should  be  increased  and  are  therefore  working  on  that  basis. 

The  details  of  the  technic  are  very  similar  to  the  treatment 
followed  out  in  the  treatment  of  leukemia  recommended  by  Stengel 
and  Pancoast,^^  and  have  been  outlined  in  a  previous  paper.  The 
technic  and  dosage  have  been  reached  by  experience  and  results 
in  other  cases.  We  recommend  that  a  complete  blood  count  be 
made  at  least  once  a  week  during  the  treatment,  koe])ing  in  mind 
the  white  cell  count  particularly,  as  it  is  very  im})ortant  that  the 
white  cells  be  kept  as  near  nornud  limits  as  possible,  and  by  this 
])revent  the  elimination  of  one  of  the  body's  defences  against  in- 
fection. White  cells  are  more  easily  destroyed  than  reds,  and  the 
blood  connts  are  our  only  index  to  the  possible  immediate  results 
of  the  treatment.  If  in  the  blood  counts  the  total  white  cell  count 
goes  below  4000  treatment  should  l>e  discontinued  for  a  time  until 
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it  becomes  normal,  and  in  the  differential  count  if  the  polymor- 
phonuclears decrease  to  .'35  per  cent,  treatment  should  be  discon- 
tinued until  the  percentage  of  the  polymorphonuclear  leukocytes 
increases. 

1.  The  radiation  is  made  primarily  over  the  bones  of  the  entire 
skeleton  except  the  bones  of  the  head,  these  being  omitted,  due 
to  the  likelihood  of  the  loss  of  the  hair  in  this  region.  The  bones 
are  mapped  into  areas  so  that  all  of  the  bones  can  be  covered.  The 
size  of  each  area  depends  upon  the  diaphragm  opening  in  the  tube 
and  the  skin  target  distance.  Our  areas  are  usually  about  twelve 
inches  long  over  the  long  bones,  protecting  at  the  same  time  the 
other  parts  of  the  body  with  lead  and  lead  rubber,  thus  preventing 
overlapping  of  exposures. 

2.  Each  area  is  exposed  regularly  and  systematically,  and  it  is 
recommended  that  the  maximum  dose  be  distributed  over  three 
successive  days  rather  than  at  one  time.  This  prevents  a  too 
rapid  reduction  of  the  blood  cells. 

3.  Exactness  in  dosage  is  essential.  We  give  somewhat  less 
than  the  erythema  dose,  as  we  do  not  wish  to  destroy  the  bone- 
marrow  but  to  inhibit  its  function.  Our  dosage  is  calculated  accord- 
ing to  the  inverse  square  of  distance,  and  we  use  5mm.  aluminum 
filter,  spark  gap  of  nine  inches,  milliamperage  of  five  and  skin  target 
distance  of  eighteen  inches. 

4.  Frequency.  Daily  exposures  are  advocated  until  the  series 
is  completed,  and  in  erythremia  two  areas  are  ex])osed  daily.  After 
the  body  has  been  covered  once  we  allow  an  interval  of  ten  days  to 
elapse  and  then  give  another  series  over  the  bones,  giving  two  such 
series  before  treating  the  spleen,  provided  the  white  cell  count  is 
not  too  low. 

5.  Direct  exposure  of  the  spleen  is  given  after  the  bones  of  the 
skeleton  have  been  covered  twice,  and  at  this  time  we  give  one-half 
an  erythema  dose  with  the  expectation  that  it  will  have  a  stimu- 
lative effect  on  the  spleen. 

6.  Duration  of  the  treatment  depends  upon  the  individual 
patient,  the  blood  count  being  an  index  as  to  treatment.  Our  goal 
is  to  bring  the  blood  picture  as  near  normal  as  possible  and  as 
quickly  as  it  can  be  safely  carried  out,  taking  care  that  too  long 
intervals  do  not  intervene  between  series. 

The  patient  reported  in  the  case  history  above  received  the 
following  treatment:  Roentgen-ray  treatment  was  given.  There 
were  seven  series  given  over  the  bones  and  spleen,  and  in  addition 
at  times  cross-firing  applications  were  given  over  the  spleen  because 
of  the  presence  of  myelocytes  complicating  the  polycythemia. 
The  dates  between  which  roentgen  exposures  were  given  can  be 
seen  in  Table  III.  In  the  treatment  of  this  case  daily  exposures 
were  not  always  giveUj  due  to  the  inability  of  the  patient  to  come 
in  for  treatment. 
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The  blood  counts  after  the  beginning  of  the  roentgen-ray  treat- 
ment showed  a  gradual  decrease  in  the  white  cell  counts  and  a  marked 
decrease  in  the  percentage  of  myelocytes.  The  red  cell  counts 
ranged  between  4,990,000  and  6,240,000  until  August  26,  1918, 
when  they  increased  to  9,500,000.  We  cannot  explain  this  rise 
unless  it  is  possibly  due  to  a  too  rapid  destruction  of  splenic  tissue 
and  by  this  decreasing  or  eliminating  the  normal  functions  of  the 
spleen.  Similar  rises  in  the  red  cell  counts  were  noted  by  "Winter^o^ 
and  Hedinius^*^ — in  Winter's  case  to  7,000,000  and  Hedinius's  case 
to  11,540,000.  Dr.  Simon,  the  roentgenologist  who  treated  the 
case  reported  by  Hedinius,  in  a  personal  letter  to  me  states:  "My 
cases  were  all  treated  through  only  1|  mm.  aluminum  and  with  a 
dose  that  now  must  be  considered  too  small  to  act  sufficiently 
through  the  thick  cortex  of  the  long  bones.  Perhaps  these  doses 
could  be  even  dangerous  acting  as  irritating  doses." 

Roentgen-ray  therapy  in  our  case  was  started  again  on  January 
14,  1919,  and  the  red  and  white  cell  counts  have  gradually  decreased 
to  a  point  within  normal  limits  with  a  disappearance  of  the  myelo- 
cytes from  the  blood  stream. 

After  the  seventh  series  of  the  treatment  the  patient's  blood 
count  was  practically  normal  and  remained  so  until  January  24, 
1921,  at  which  time  he  was  given  a  series  of  exposures  over  the 
long  bones  only.  His  blood  count  at  present  is  within  normal 
limits  and  the  patient  feels  fine.*  He  has  no  cyanosis  or  florid 
color,  but  he  does  possess  an  enlarged  spleen.  A  singular  fact 
in  the  treatment  of  this  case  was  that  the  spleen  increased  in  size, 
i.e.,  it  is  larger  today  than  when  first  seen  in  spite  of  the  occasional 
cross-fire  radiation  by  the  roentgen-ray. 

Conclusions.  1.  Erythremia  is  a  disease  of  the  erythroblastic 
tissues  of  the  bone-marrow. 

2.  Roentgen-rays  destroy  or  inhibit  the  formation  of  red  cells. 

3.  Roentgen-rays  should  be  used  in  the  treatment  of  erythremia. 

4.  Roentgen-rays  should  be  used  in  the  treatment  of  secondary 
polycythemia  when  such  cases  fail  to  respond  to  other  treatment 
such  as  drugs,  venesection,  etc. 

5.  Roentgen-ray  treatment  has  been  efficacious  in  the  case 
reported  above,  and  it  has  proved  of  value  in  cases  reported  by 
other  roentgenologists. 

6.  Roentgen  therapy  effects  a  more  permanent  result  than  any 
other  therapeutic  measure  used  or  recommended  up  to  the  present 
time. 

Appendix.  Case  of  Hedinius.'**'  Female,  single,  age  sixty- 
five  years,  under  observation  for  two  years  and  ten  months,  from 
February  5,  1912,  to  November  20,  1914.    Typhoid  fever  at  fifteen 

*  A  more  recent  l)lood  ex;miinatioii  shows  that  the  patient  has  an  anemia:  Red 
blood  cells  .3,000.000;  white  blood  cells  within  normal  limits;  hemoglobin.  65  per 
cent.     CVnint  made  October  2t),  1921. 
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years  of  age.  Menopause  at  forty.  T^uetic  history  negative.  In 
1906  she  had  ulcus  ventricuh.  In  1907,  the  patient  has  a  molar 
extracted,  after  which  she  had  a  hemorrhage.  At  the  same  time 
the  patient  noticed  a  tumor  in  the  left  hypochrondrium  and  began 
to  suffer  from  headache,  dizziness  and  cyanosis.  In  190(S  she 
suffered  from  pulmonary  tuberculosis.  Physical  Exanti  nation 
February  5,  1912.  Patient  slender;  weighs  fifty  kg.;  temperature 
subnormal;  skin  of  face,  neck  and  thorax  red  and  a  profuse  per- 
spiration was  localized  to  this  area.  Heart  negative  except  accentu- 
ated aortic  sound.  Lungs  showed  signs  of  chronic  tuberculosis 
at  one  apex.  Urine:  albumin,  2  per  cent;  some  red  cells  and 
cylindroids  were  found  on  microscopic  examination.  Thyroid 
normal.  Liver  enlarged,  edge  soft  and  palpable.  Spleen  enlarged, 
extending  beyond  a  little  over  the  midline  and  down  to  the  crest 
of  the  ilium.     The  tibia  and  the  sternun  were  tender  to  percussion. 

Erythrocytes. 

February  1912     .      .      .        6,500,000 

October  26      ....      11,540,000 

1913 5,980,000 

1914 6,440,000 

All  of  these  counts  were  made  at  the  same  time  of  day. 
The  differential  leukocyte  examination  was  as  follows : 

1912.  1913.  1914. 

per  cent.  per  cent.  per  cent. 

Polymorphonuclears 79.0  81.0  77 

Eosinophils 1.0  5.0  8 

Basophils 1.0  1.5  2 

Small  lymphocytes 2.5  3.0  6 

Mononuclears 11.5  4.0  3 

Myelocytes 5.0  3.0  1 

Large  IjTnphocytes 2.5  3 

Viscosity,  May  7,  1913,  10.48  mil.  Hemolysis,  November  1, 
1914,  0.3  to  0.4  per  cent  NaCl  before  hemorrhage. 

Roentgen-ray  treatment  of  the  spleen  and  long  })ones  began  in 
February  and  the  patient  received  nine  treatments  and  the  white 
cells  decreased  from  42,000  to  21,800  by  October.  After  the 
fourth  treatment  with  the  roentgen-ray  the  white  cells  increased 
to  124,800  and  later  went  to  10,000  after  the  eighth  or  ninth 
radiation.  The  red  cells  were  6,500,000  before  the  roentgen-ray 
treatment  and  went  up  to  11,540,000  after  the  ninth  roentgen-ray 
treatment.  Roentgen-ray  treatment  stopped  and  the  red  cells 
decreased  to  6,000,000. 

Benzol,  1.5  gm.  per  day,  was  tried  for  twelve  days.  The  red 
cells  increased  from  (5,000,000  to  10,200,000  and  the  whites  increased 
from  29,800  to  54,600. 

After  spring,  1913,  the  patient's  condition  was  unchanged  for  a 
year  until  the  summer  of  1914,  when  it  changed  for  the  worse.     The 
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liver  and  spleen  increased  very  markedly  in  size.  Tubercle  bacilli 
could  not  be  found  in  the  sputum.  The  albumin  in  the  urine 
increased  to  4.5  per  cent.     Ascites  developed. 

Blood-pressure  in  1913  systolic,  160  to  170:  Blood-pressure  in 
1914:  systolic,  127. 

The  patient  died  November  30,  1914. 

Necropsy  Findings  (by  S.  Hesser  and  Sven  Lindblom).  Skin 
pale.  Poor  musculature  development.  Abdomen  swollen.  In- 
guinal glands  enlarged.  Liver  and  spleen  enlarged.  Heart  negative. 
The  lungs  showed  one  area  suspicious  of  tuberculosis.  The 
spleen  and  the  liver  were  bound  together  with  adhesions.  The 
spleen  was  covered  with  spots  about  the  size  of  a  cent,  which  looked 
like  cartilage.  The  spleen  had  a  firm  consistency  and  a  reddish- 
brown  appearance.  The  follicles  were  not  prominent  but  the 
trabecule  were  well  developed.  The  liver  was  enlarged  and  had 
a  firm  consistency.  The  capsules  of  the  kidneys  were  stripped 
with  difficulty;  chronic  interstitial  nephritis.  Six  small  soft  stones 
were  found  in  the  bladder. 

Microscopic  Examination.  The  bone-marrow  of  the  sternum 
and  the  femur  was  the  same.  It  contained  increased  connective 
tissue  and  was  dominated  by  myelocytes  and  neutrophils.  INIany 
eosinophils.  Rarely  any  basophils.  There  were  a  large  number 
of  polymorphonuclears  and  more  than  the  normal  amount  of 
eosinophils.  ]\Iore  lymphocytes  were  found  in  the  sternum  than 
in  the  femur  and  also  an  occasional  giant  cell. 

The  liver  and  pancreas  showed  myeloid  rests. 

Spleen:  Sections  all  the  same;  not  the  usual  picture.  Had  a 
great  deal  of  myeloid  tissue  which  consisted  of  myelocytes,  poly- 
morphonuclears, many  eosinophils,  and  an  occasional  lymphocyte 
and  red  blood  cell.  No  high  degree  of  phagocytosis.  Trabeculse 
more  developed  than  normal. 

Lymph  glands:  Myeloid  rests. 

Endocrine  glands  were  negative. 

This  case  was  thought  to  be  erythremia,  but  at  necropsy  it  was 
a  typical  myelogenous  leiLkemia.  Hedinius  believes  that  erythremia 
can  become  a  leukemia  or,  it  may  be,  a  combination  of  the 
two  diseases,  and  fall  into  a  separate  group  between  erythremia 
and  leukemia.  However,  leukemia  is  not  always  combined  with 
anemia  but  may  be  combined  with  a  polycythemia. 

This  patient  came  in  for  her  lung  condition  instead  of  the  large 
spleen.  During  the  last  months  the  red  blood  cells  increased  to 
11,540,000,  but  two  months  before  death  the  ])atient  had  a  pro- 
nounced anemia. 

Case  of  Rosin."  October  15,  H»08.  Woman,  aged  fifty- 
two  years.  For  the  past  five  years  she  has  been  troubled  with 
congestion    <»f   tlie   head,    suffering   from    attacks   of   vertigo;  face 
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flushed  and  burning  of  the  eyes.  She  suffered  of  schitillating 
scotoma  and  severe  attacks  of  headache  of  the  opposite  side;  had 
five  attacks  of  palpitation  which  lasted  for  hours,  the  last  attack 
lasting  for  five  hours.  In  recent  years  the  patient  has  suffered 
three  attacks  of  severe  pain  in  the  region  of  the  left  kidney,  and 
during  and  after  each  attack  the  patient  passed  a  quantity  of 
gravel.  Some  of  these  attacks  were  only  relieved  after  taking 
morphin.  Up  to  this  time  the  patient  had  been  under  the  care 
of  Freidrick  Miiller,  who  had  made  a  diagnosis  of  polycythemia, 
the  blood  count  being  10,000,000  red  cells,  and  the  patient  had  a 
large  spleen.  The  patient  had  received  hydrotherapeutic  treat- 
ment for  this  condition,  and  during  the  renal  attacks  had  gone 
to  Carlsbad  for  treatment. 

Physical  Exaniinafion.  Showed  the  patient  to  be  in  a  state  of  poor 
nutrition.  The  skin  and  mucous  membrane  were  normal  and 
somewhat  cyanosed.  There  was  no  edema  or  vascular  changes; 
the  conjunctivae  were  slightly  injected.  The  spleen  was  enlarged 
and  extended  downward  to  the  umbilicus;  the  surface  was  smooth 
and  the  splenic  incisure  could  be  definitely  felt  a  hand-breadth 
below  the  costal  border.  The  spleen  measured  by  palpation  27  x  16 
cm.  The  liver  was  enlarged  and  extended  below  the  costal  border. 
The  edge  was  rounded  and  tender  to  palpation.  The  kidneys  were 
both  palpable,  the  left  in  spite  of  the  large  spleen.  They  were 
both  large,  mobile  and  could  be  displaced.  The  heart  was  slightly 
enlarged;  the  pulse  was  88  and  soft.  Lungs:  The  breath  sounds 
were  slightly  accentuated  over  the  right  apex,  probably  within 
normal  limits.     Urine:     Less  than  1-10  per  cent  albumin. 

Blood  Examination.  Red  cells,  3,500,000  on  two  occasions,  thus 
in  no  way  increased.  AYhite  cells:  48,000  to  52,000.  Differential 
blood  count  showed  80  per  cent  polymorphonuclears;  the  remaining 
20  per  cent  were  made  of  12  per  cent  eosinophils;  2  per  cent  lympho- 
cytes; 6  per  cent  distributed  among  other  cells,  mast  cells  and 
mononuclears,  which  were  granular. 

One  would  make  a  diagnosis  of  leukemia  if  the  previous  history 
had  been  different.  The  differential  count  shows  no  myelocytes 
and  does  not  resemble  lymphatic  or  myelogenous  leukemia.  Rosin, 
however,  thinks  that  the  granular  mononuclears  might  be  looked 
upon  as  young  myelocytes.  With  the  previous  history  a  number 
of  complicating  symptoms  present  themselves.  Polycythemia 
had  ])receded  the  present  picture  several  years.  The  patient  now 
had  a  complete  remission  of  the  red  cells,  which  are  below  normal, 
and  a  leukocytosis,  which  is  not  altogether  a  picture  of  leukemia, 
the  blood  showing  no  definite  myelocytes. 

Case  of  Winter 's.^"^  Man,  aged  forty-sLx  years.  Denies 
luetic  infection.  Had  measles,  otherwise  previous  medical  history 
was  negative.     For  the  past  six  years  the  patient  noticed  redness 
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of  the  skin  and  at  times  cyanosis  of  the  face  and  hands.  He  has 
also  had  attacks  of  weakness  and  vertigo.  The  splenic  tumor 
was  noticed  at  this  time.  The  patient  was  advised  to  go  to  Carlsbad 
for  treatment,  which  he  did,  and  was  temporarily  improved.  In 
September,  1904,  the  patient  came  under  the  care  of  Krause,  of 
Jena,  who  on  studying  the  blood  diagnosed  the  case  as  chronic 
myelogenous  leukemia,  and  gave  him  roentgen-ray  treatment 
over  the  spleen  and  long  bones.  Blood  picture,  October,  1904: 
Hemoglobin  110  per  cent.  (Sahli);  red  blood  cells,  4,800,000; 
leukocytes,  22,600;  polymorphonuclears,  65  per  cent;  myelocytes, 
30  per  cent;  a  few  small  and  large  lymphocytes  and  an  occasional 
eosinophil.  No  poikilocytosis.  Five  months  after  beginning 
of  the  roentgen-ray  treatment,  INIarch,  1905,  the  following  blood 
picture  was  found:  Hemoglobin,  110  per  cent  (Sahli);  red  blood 
cells,  6,900,000;  leukocytes,  9,800.  The  myelocytes  had  decreased 
from  30  to  8  per  cent.  The  polymorphonuclears  had  increased  to 
90  per  cent  and  the  lymphocytes  were  1  to  2  per  cent.  The 
splenic  tumor  at  the  beginning  of  the  roentgen-ray  treatment  ex- 
tended to  the  umbilicus  and  was  quite  hard,  lender  treatment 
it  decreased  in  size  considerably.  In  the  succeeding  years  there 
was  considerable  improvement.  In  June,  1907,  there  were  no 
particular  symptoms.  ^Yhen  the  patient  was  weak  he  went  to 
the  country,  where  he  rapidly  recovered.  At  the  end  of  June, 
1907,  Stern  was  consulted  and  he  found  the  patient  to  be  cyanosed; 
the  peripheral  arteries  were  sclerosed.  The  heart  and  liuigs  were 
negative.  The  spleen  was  enlarged  to  the  umbilicus  and  to  the 
midline.  On  palpation  it  was  uneven  and  the  incision  was  easily 
palpable.  The  liver  was  not  enlarged.  The  nervous  system  was 
negative.  There  was  no  edema.  The  urine  showed  albumin,  0.5 
per  cent  (Esbach).  A  few  hyaline  and  graiuilar  rests.  Blood 
pressure  123  mm.  Hemoglobin  (Riva  Locci).  Blood  picture: 
Red  blood  cells,  8,292,000;  white  blood  cells,  23,200;  hemoglobin, 
19.78  i)er  cent  (Fleisch-IMiescher),  18.5  normal  oxygen  capacity. 
There  were  numerous  normoblasts  in  Xoveniber,  1907.  The 
same  condition  as  in  June.  No  myelocytes  found  in  a  number  of 
preparations.  One  megaloblast  was  found.  Comments  on  the 
case  by  Winter:  The  polycythemia  probably  dates  back  six  years, 
when  Krause  found  the  red  cells  about  normal.  Throe  months 
after  the  roentgen-ray  treatment  the  red  cells  increased  to  7,000,000 
and  the  hemoglobin  was  1 10  per  cent.  At  the  present  time  there 
is  a  more  marked  polycytiiemia.  The  splenic  tumor  is  about  the 
same  size.  In  1904  Krause  found  man>'  myelocytes;  since  that 
time  the  myelocytes  have  considerably  decreased  and  at  times 
none  were  to  be  found.  The  lym])h()cytes  were  decreased.  The 
poiymorphoiujclears  and  mononuclears  were  increased. 

Case  of  Nicola's.''"    A.  G.  II.,  ageil  fifty  one  years,  married, 
admitted  April  27,  1908. 
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Family  History.  Father  died  of  internal  abscess  at  forty-five; 
mother  died  of  inflammation  of  the  bowels. 

Past-Medical    History.     Negative.     S.    H.     Does    office-work. 

Social  History.     Does  office-work.     Habits  good. 

Personal  Inspection  (three  years).  Developed  periodic  head- 
aches about  once  a  week.  During  the  fall  of  1907  these  attacks 
became  more  severe,  for  which  he  was  forced  to  take  something 
to  relieve  them.  During  the  attacks  he  suffered  from  vertigo 
and  shooting  pains.  In  December  the  attack  lasted  several  days, 
with  which  he  had  a  severe  photophobia  and  there  was  also  an 
extreme  cyanosis  of  the  face  and  neck.  The  headache  aiid  cyanosis 
never  entirely  disappeared  after  this  attack,  but  the  patient  was 
able  to  be  about,  suffering,  however,  from  exacerbations  of  his 
symptoms  every  few  days.  The  patient  had  several  of  these 
major  attacks.  Denied  any  specific  infection.  The  bowels  were 
obstinately  constipated. 

Physical  E.vamination.  A  well-developed  male,  5  feet  9  inches 
tall,  weighing  145  pounds  net.  Cyanosis  of  the  face  and  neck; 
the  mucous  membrane  of  the  mouth,  eyes,  injected.  Hands 
blue.  Spleen  palpable,  one  inch  below  the  costal  border.  The 
ophthalmoscope  showed  the  veins  of  the  fundus  much  dilated, 
blue  and  tortuous.  Laboratory  findings:  total  strength  of  the 
body,  3620  pounds  as  compared  with  4385  pounds  for  the  normal 
average  man  of  the  same  height.  Urine:  usually  normal.  Feces 
negative.  Blood  examination:  hemoglobin,  120  per  cent;  red 
cells,  8,000,000  white  cells  increased  up  to  250  per  cent.  Average 
blood-pressure,  137.5  systolic  and  95.5  diastolic.  Average  pulse- 
rate,  78.8  The  differential  white  blood  counts  showed  a  decrease 
in  the  small  lymphocytes,  6.8  per  cent.  The  pol\'morphonuclears 
and  neurtrophils  were  constantly  increased,  84.5  per  cent.  The 
other  normal  elements  were  neither  increased  nor  decreased.  Of  the 
pathologic  elements  myelocytes  were  uniformly  present  and  con- 
stituted 1.6  per  cent  of  the  whole.  The  normoblasts  were  reported 
once  in  eight  counts.  IMegaloblasts  were  reported  three  times 
and  constituted  0.9  per  cent. 

During  the  patient's  stay  in  the  hospital  the  ])atient  had  re- 
curring attacks  of  headaches,  at  which  time  he  would  become  more 
cyanosed.  On  May  10,  he  had  an  attack  of  pain  similar  to  angina 
pectoris,  during  which  the  cyanosis  increased.  On  June  1  the 
patient  developed  pain  in  the  calf  of  the  leg  resembling  a  severe 
sprain.  The  patient  was  also  troubled  with  pruritus.  Treatment 
was  symptomatic:  tonics,  sprays,  massage,  mechanical  vibrations, 
potassium  iodide  and  later  roentgen-ray  radiation  over  the  spleen. 
The  patient  improved  under  the  treatment  and  went  home  feeling 
better.  However,  it  was  thought  that  it  would  be  temporary 
and  that  his  former  symptoms  would  reappear. 
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Cases  of  W.  Turk,  1904.92.io4  Case  I.  Woman,  aged  forty 
years.  Headaches  and  pain  in  the  first  hypochondriac  for  one 
and  one  half  years.  Enlargement  of  the  liver  and  spleen. 
Jaundice.  Excess  of  urobilin  and  a  little  urobilin  in  the  urine. 
Wasting.  No  cyanosis  or  special  redness  of  the  face.  The  red 
cells  were  about'  8,000,000  and  the  white  cells  about  10,000.  A 
few  erythroblasts  and  a  few  myelocytes  were  present.  Death 
with  increase  of  jaundice  and  hemorrhage  from  the  nose  and  aliment- 
ary canal.  The  red  blood  cells  diminished  in  number  to  5,160,000 
before  death.  The  necropsy  showed  cirrhosis  of  the  liver  with 
regenerative  changes  (multiple  adenomata).  The  spleen  was 
large,  adherent  to  the  liver  and  of  firm  consistency.  The  bone- 
marrow  in  the  large  bones  was  dark  red  in  color  and  of  a  fairly 
firm  consistency. 

Case  II.  Red  cells,  9,965,000;  white  cells,  33,800;  hemoglobin, 
140  per  cent.  Polymorphonuclear  neutrophils,  90  per  cent; 
myelocytes,  0.1  per  cent.  The  remaining  cells  were  lymphocytes 
and  occasional  mast  cells. 

Case  III.  Red  cells,  9,670,000  to  8,430,000;  white  cells,  26,700 
to  23,100.     The  differential  count  showed  occasional  myelocytes. 

Case  IV.  Red  cells,  8,380,000;  white  cells,  16,500.  Occasional 
myelocytes  were  found  in  the  differential  count. 

Case  of  R.  Blumenthal^  (1907).  Woman,  aged  thirty-one 
years.  From  two  years  of  age  she  was  subject  to  attacks  of  par- 
oxysmal dyspnea  accompanied  by  severe  headache  and  followed 
by  copious  expectoration.  From  the  age  of  twenty-one  years  the 
patient  had  cyanosis,  debility  and  occasional  hemorrhages.  Red 
blood  cells,  11,450,000;  white  blood  cells,  16,300,  of  which  3()  per 
cent  were  myelocytes.  There  were  no  nucleated  red  cells.  Hemo- 
globin, 110  per  cent.  The  appearance  of  the  patient's  face  some- 
what resembled  that  of  patients  with  Graves's  disease,  but  in 
addition  it  was  extremely  congested.  By  ophthalmic  examination 
the  retinal  veins  were  seen  to  be  tortuous  and  engorged  with  blood. 
The  necropsy  showed  fibrous  adhesions  of  the  right  pleura  and 
broncho])iieumonia  of  the  lower  lobe  of  the  left  lung.  The  bronchial 
lymphatic  glands  were  very  large  and  of  a  reddish-brown  color, 
'^riicre  was  a  remarkal)Ie  varicose  condition  of  the  veins  of  the 
dura  mater  and  a  small  hemorrhage  was  found  in  the  hyixiphysis 
ccn-bri.  'i'lie  heart  was  somewhat  hypertroi)hied.  The  capsule 
of  the  liver  was  thickened  in  ])laces.  "^rhere  was  no  disease  of 
the  kidneys.  The  bone-marrow  from  the  shaft  of  the  humerus 
was  red  and  succulent  like  fetal  marrow;  on  microscopic  exami- 
nation the  leukoblastic  tissue  was  found  to  be  markediv  in  excess 
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of  the  erythroblastic  tissues.  IMicroscopic  examination  of  the 
enlarged  lymphatic  glands  showed  great  richness  in  the  blood- 
vessels and  congestion  and  fibrosis.  Microscopic  examination 
of  the  liver  showed  passive  congestion  and  some  increase  in  the 
interacinous  connective  tissue.  IMicroscopic  examination  of  the 
spleen  gave  no  evidence  of  erythroblastic  or  myeloid  transformation. 
Blumenthal  regards  the  case  as  probably  of  congenital  origin. 
The  case  is  remarkable  for  the  excessive  leukoblastic  activity, 
evidenced  by  the  large  number  of  myelocytes  in  the  circulating 
blood  and  the  results  of  the  microscopic  examination  of  the  bone- 
marrow  after  death.  It  should  be  remembered  that  though  the 
leukoblastic  was  decidedly  in  excess  of  the  erythroblastic  tissue, 
yet  owing  to  the  fetal  condition  of  the  bone-marrow  in  the  shafts 
of  the  long  bones  (normally  occupied  by  fatty  marrow)  the  amount 
of  erythroblastic  tissue  in  the  body  must  have  been  greatly  in 
excess  of  normal. 
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PACHYMENINGITIS  HEMORRHAGICA  INTERNA:    A   STUDY  OF 
FIVE  CASES  OF  NON-TRAUMATIC  HEMORRHAGIC  SPINAL 

FLUID. 

By  Arthur  D.  Dunn,  M.D., 

OM.^JHA,    XEBRASK.\. 

My  justification  for  the  presentation  of  the  following  case  sum- 
maries with  comment  lies  in  the  conviction  that  the  condition  of 
pachymeningitis  hemorrhagica  interna  is  rarely  diagnosed  and  that 
thus  an  occasional  opportunity  for  the  physician  to  be  of  real 
therapeutic  use  is  missed.  Pachymeningitis  hemorrhagica  interna, 
or  hematoma  of  the  dura  mater,  is  a  common  finding  in  the  postmortem 
material  from  institutions  devoted  to  the  care  of  chronic  nervous 
and  mental  disorders  and  of  the  aged.  At  the  Pathological  Institute 
in  Vienna  we  were  frequently  shown  hematomata  of  the  dura  mater, 
but  they  were  considered  to  be  of  pathological  rather  than  of  clinical 
interest.  The  finding  is  stated  to  be  common  in  general  paralysis, 
alcoholism,  senile  dementia,  arteriosclerosis,  hemorrhagic  diathesis, 
etc.,  and  "is  for  the  most  part  an  accidental  affection."^  The 
diagnosis  is  rarely  made.- 

Dieulafoy^  describes  its  symptoms,  says  little  about  diagnosis, 
but  hints  at  the  value  of  lumbar  puncture  by  saying  that  it  is  an 
interesting  question. 

Jelliffe  and  White^  describe  the  disease,  give  nothing  tangible  in 
the  way  of  diagnosis,  and  do  not  even  mention  lumbar  puncture  as  a 
diagnostic  or  therapeutic  procedure. 

Edwin  Bramwell^  says:  "A  clinical  diagnosis  is  rarely  made,  and 
even  when  recognized  during  life  it  is  doubtful  whether  therapeutic 
measures  have  any  distinct  influence  in  arresting  its  progress. 
Indeed,  during  the  past  thirty  years  little  of  material  importance 
has  been  added  to  our  knowledge  of  the  disease." 

The  pediatricians^  have  noted  the  disease  frequently  and  have 
formulated  a  diagnosis  based  on  (1)  a  bloody  spinal  fluid,  (2) 
rapidly  developing  hydrocephalus,  and  (3)  hemorrhages  into  the 
fundi.  Puncture  of  the  fontanelle,  which  commonly  bulges,  has 
lead  to  a  diagnosis  in  the  presence  of  a  clear  spinal  fluid.  Griine- 
berg^  reported  a  case  substantiated  by  autopsy  in  a  one  and  one- 

*  Oppenheim:  Text-book  of  Nervous  Diseases,  English  translation,  Edinburgh, 
1911,  p.  744. 

2  Edwards,  Arthur  L.:  Principles  and  Practice  of  Medicine,  Philadelphia  and 
New  York,  1916. 

Pathologie  Interne,  Paris,  1911,  I  and  III,  759. 
■Diseases  of  the  Nervous  System,  Philadelphia,  1917. 
f  Osier's  Modern  Medicine,  Philadelphia,   1910,  7,   166. 
'  Rietschel:     Mvinchen.  med.  Wchnschr.,  April,  1912. 
^  Mvinchen.  med.  Wchnschr.,  May  21,  1918. 


820  DUNN:    PACHYMENINGITIS   HEMORRHAGICA   INTERNA 

half-year-old  child.     Biilgins;  of  the  fontanelle  is  considered  one  of 
the  most  significant  symptoms  by  Hahn.** 

The  Pathology  and  Pathogenesis.  The  controversy  as  to  whether 
the  inflammatory  membrane  is  primary  and  the  hemorrhages 
secondary,  or  whether  the  hemorrhages  are  primary,  has  been  waged 
periodically  for  half  a  century,  and  as  far  as  can  be  judged  from  the 
literature  has  not  yet  been  decided  to  the  satisfaction  of  all. 
Grossly,  we  find  on  the  inner  surface  of  the  dura,  especially  on  the 
convexities,  deposits  of  more  or  less  transparent  detachable  mem- 
branes stained  red,  brown  or  reddish-brown  by  blood  pigment. 
These  membranes  often  lead  to  tremendous  thickening  of  the  dura. 
Hemorrhagic  stratification  is  commonly  seen,  the  color  and  con- 
sistency of  the  various  strata  indicating  their  respective  ages.  With 
time  more  or  less  complete  organization  of  the  lamellse  takes  place. 
George  B.  Hassin^  reports  2  cases  of  hypertrophic  pachymenin- 
gitis, 1  with  hemorrhage,  which  from  a  histological  standpoint  were 
syphilitic.  Based  on  the  study  of  these  2  cases  Hassin  concludes 
"that  the  sole  cause  of  the  lesion  is  syphilis,  and  that  there  is  a 
simultaneous  involvement  of  all  the  three  membranes,  including 
the  brain  tissue  proper." 

Case  I. — A  paretic  was  seen  in  1908,  with  Dr.  Paul  Ellis,  for  a 
coma  preceded  by  convulsions.  The  significant  findings  were 
moderate  rigidity  of  the  neck,  Kernig's  sign  and  muscle  hyper- 
esthesia, which  was  most  marked  along  the  spine.  To  our  surprise 
a  lumbar  puncture  revealed  a  uniformly  bloody  fluid  which  came 
under  high  pressure.  There  was  no  history  of  trauma  and  no  paral- 
yses could  be  made  out.  On  the  basis  of  the  bloody  spinal  fluid  a 
diagnosis  of  pachymeningitis  hemorrhagica  interna  was  suggested 
because  a  hemorrhagic  spinal  fluid  had  been  found  in  a  paretic. 
The  autopsy  showed  fresh  subdural  hemorrhages  covering  most  of 
the  right  occipital  region,  with  several  fresh  punctate  hemorrhages 
scattered  over  the  cortex.  The  falling  together  of  paresis,  bloody 
spinal  fluid  and  symptoms  of  meningeal  irritation  had  led  to  a  correct 
presumptive  diagnosis. 

Case  II. — M.  K.  (June,  1915),  aged  eighteen  years,  suddenly 
went  blind  on  the  street  and  was  at  the  same  time  seized  with  a 
"terrific"  headache.  There  was  no  history  of  trauma.  She  was 
able  to  walk  two  blocks  to  the  oftice  where  she  worked.  On  arrival 
there  "her  head  went  back",  and  she  vomited  and  lapsed  into  a 
variable  state  of  stupor  which  persisted  throughout  the  afternoon. 
Six  hours  after  the  onset  tlie  patient  was  seen  in  a  deep  coma,  from 

'  Klinischcr  BoitraK  ziir  L<'liro  von  der  Pachymeningitis  homorrhaKica  intorna  in 
fri'ihcn  Kindcsaltcr,  Miinchen.  nicd.  Wrhnsclir.,  AuKUst  17,  1!H1. 

»  HistoRonf-sis  of  C"cTcl)ral  Hyportrophic  Pachymeningitis  and  its  Relation  to 
Syphilis,  Am.  Jour.  Syph.,  SepfcmlxT,  I'.US,  2,  715. 
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which  she  could  not  be  aroused;  her  neck  was  rigid;  the  tendon  and 
superficial  reflexes  were  gone;  Kernig's  sign  was  present;  there  was 
conjugate  deviation  to  the  left.  Lumbar  puncture  brought  a  uni- 
formly bloody  fluid  under  extreme  pressure.  About  70  cc  were 
removed.  A  few  moments  after  the  puncture  the  patient  could  be 
aroused  sufficiently  to  answer  simple  questions.  The  spinal  fluid 
and  blood  Wassermann  tests  were  negative.  Cultures  were  not 
made,  but  smears  stained  for  bacteria  were  negative.  The  leuko- 
cyte count  was  13,000.  The  urine  examination  was  negative. 
Lumbar  puncture  during  the  following  days  showed  a  rapid  transi- 
tion from  a  reddish  to  a  brownish  and  finally  to  a  yellowish  fluid. 
Chemical  tests  for  hematin  were  positive  in  these  fluids.  The 
pressure  of  the  spinal  fluid  rapidly  returned  to  normal.  The  fundi 
examined  several  days  after  the  onset  were  normal. 

Severe  headache,  mental  wanderings,  muscle  cramps,  muscle 
pain,  hj-peresthesia,  hyperacusis  and  slight  febrile  manifestations, 
without  definite  cerebral  localization  phenomena,  prevailed  in  the 
early  days  of  the  convalescence,  which  was  complete  at  the  end  of 
four  months.  The  patient  has  had  no  recurrence  of  the  troul)le 
and  is  well  six  years  after  the  attack. 

Lumbar  puncture  in  this  case  may  almost  be  said  to  have  been 
life-saving.  Each  reduction  of  jntraspinal  pressure  brought  definite 
alleviation  of  the  headache,  the  stupor,  muscular  pains,  cramps  and 
stiffness. 

The  only  antecedent  etiological  factor  was  a  chronic  maxillary 
sinus  disease  due  to  dento-alveolar  infection.  An  acute  suppurative 
maxillary  sinusitis  which  required  drainage  through  the  mouth  and 
subsequent  curettement  of  polypi  had  followed  the  removal  of  a 
tooth  about  one  year  before  the  cerebral  insult.  The  sinusitis  had 
been  considered  cured  for  eight  months  prior  to  the  cerebral  affair, 
and  has  since  remained  so. 

Case  IIL — A.  P.,  widow,  aged  forty-eight  years,  had  enjoyed 
excellent  health  up  to  the  current  illness.  There  was  no  history  of 
trauma.  She  was  taken  ill  suddenly  with  an  intense  pain  in  the 
back  of  the  head  and  neck,  which  was  quickly  followed  by  general 
convulsions.  She  was  unconscious  for  several  hours.  \Vhen  seen, 
twelve  hours  after  the  insult,  the  patient  lay  on  her  back  with  her 
head  drawn  slightly  backward.  She  was  conscious.  The  important 
physical  findings  were  rigidity  of  the  neck,  extreme  muscle  hyper- 
esthesia, the  patient  crying  out  when  moved,  a  well-marked  Kernig's 
sign,  slight  right  facial  weakness,  protrusion  of  the  tongue  slightly 
to  the  right,  absent  abdominal  reflexes,  exaggerated  knee-jerks  and 
ankle-jerks,  with  a  suggestion  of  Babinski's  and  Oppenheim's  signs 
on  the  left  side.  The  fundi  were  normal.  The  pulse  was  84;  the 
systolic  blood  pressure  was  190.  The  urine  examination  was 
negative.     The  leukocyte  count  was   12,000.     Lumbar  puncture 
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brought  a  uniformly  bright,  bloody  fluid  under  increased  pressure. 
The  Wassermann  tests  of  both  spinal  fluid  and  blood  were  negative. 
Protein  and  colloidal-gold  tests  were  unsatisfactory  on  account  of 
the  admixture  of  blood.  The  number  of  white  cells  seemed  pro- 
portional to  the  amount  of  blood.  Cultures  and  smears  of  the 
spinal  fluid  stained  for  bacteria  were  negative.  The  spinal  fluid 
four  days  later  was  brownish  in  color  but  still  under  increased 
pressure.  During  a  period  of  three  weeks  there  were  four  apoplectic 
insults  with  convulsions  and  coma  followed  by  marked  exacerbation 
of  the  headache.  Fresh  blood  was  always  found  a  few  hours  later 
in  the  spinal  fluid.  Febrile  manifestations,  delirium,  hallucinations, 
stupor,  headache,  hyperacusis,  h^-peresthesia,  restlessness,  irrita- 
bility, insomnia,  emaciation  and  extreme  asthenia  were  prominent 
features  in  a  severe  illness  which  required  ten  weeks  of  hospitaliza- 
tion. Convalescence  was  slow  and  the  patient  did  not  regain  her 
normal  state  for  eight  months. 

The  noteworthy  features  in  this  case  were  the  registration  of  fresh 
cerebral  hemorrhages  in  the  spinal  fluid  after  each  cerebral  insult, 
the  improvement  in  the  well-being  of  the  patient  following  lumbar 
puncture,  and  the  rapid  hemolysis  of  the  red  corpuscles  in  a  spinal 
fluid,  which  changed  rapidly  (a  matter  of  two  or  three  days)  from  a 
red  to  a  brown  and  then  to  a  bright  yellow.  There  were  no  apparent 
etiological  factors  unless  one  could  impugn  an  extensive  buccal 
infection,  which  was  removed  during  the  convalescence,  and  an 
essential  hypertension.  The  patient  was  not  an  alcoholic,  not  a 
paretic,  not  a  dement,  nor  a  senile.  She  suffered  from  no  chronic 
disease,  except  an  essential  hypertension,  the  systolic  blood-pressure 
varying  from  150  to  200.  There  has  been  no  recurrence  of  the 
trouble  during  four  years.  She  is  reported  to  still  have  hyper- 
tension, with  systolic  blood-pressure  235,  diastolic  160,  and  suffers 
occasionally  from  headache.  Otherwise  her  health  is  stated  to  be 
excellent. 

Case  IV. — H.  I).,  male,  aged  flfty-four  years,  was  seized  suddenly 
while  going  to  bed  with  a  terrible  pain  in  the  back  of  the  neck  and 
head.  There  was  no  history  of  trauma.  There  were  no  convulsions. 
The  illness  was  attributed  to  a  wild  duck  dinner  eaten  a  few  hours 
prior,  which  was  vomited.  Physical  examination  twelve  hours 
later  showed  rigidity  of  the  neck,  paravertebral  deep  hyperesthesia 
and  exaggerated  ankle-  and  knee-jerks.  Babinski's  and  ()])pen- 
lieim's  signs  and'  ankle-clonus  were  present  on  the  left  side.  The 
tongue  was  protruded  slightly  to  the  left  and  there  was  a  slight  left- 
sided  facial  paralysis.  Kernig's  sign  was  absent.  The  fundi  were 
normal.  The  pulse  was  GO;  the  temperature  was  100°;  the  leuko- 
cyte count  was  8800;  the  l)l()od-pressure  was  systolic  150,  diastolic 
80;  the  urine  examination  was  negative.  Tlu>  s]>inal  fluid  came 
under  greatly  increased  i)ressure;  it  was  uniformly  bright  red.     Tiie 


DUNN:   PACHYMENINGITIS  HEMORRHAGICA  INTERNA  823 

white  cells  were  no  more  numerous  than  they  should  be  with  the 
amount  of  blood.  Cultures  and  smears  stained  for  bacteria  were 
negative.  The  blood  and  spinal  fluid  AVassermann  tests  were 
negative. 

The  relief  of  the  headache  following  lumbar  puncture  was  notable. 
Later  punctures  showed  the  brownish  fluid  fading  to  yellow  seen 
in  all  of  the  cases.  There  was  a  second  insult  which  was  corrobo- 
rated by  a  fresh  hemorrhage  in  the  spinal  fluid.  Convalescence 
was  slow  and  the  patient  did  not  regain  his  usual  health  for  one  year, 
but  is  in  normal  health  three  and  one-half  years  following  the 
attack.  The  only  tangible  etiological  factor  was  a  mild  diabetes 
mellitus  which  the  patient  had  controlled  by  diet  for  two  years. 
Ten  years  prior  to  the  above-mentioned  trouble  the  patient  had 
suffered  a  diffuse  peritonitis  with  an  abscess  in  the  left  lumbar 
gutter,  probably  from  a  diverticulitis  of  the  sigmoid.  There  was 
no  appreciable  degree  of  arteriosclerosis. 

Case  V. — C.  B.,  farmer,  single,  aged  forty-four  years,  came  to  St. 
Joseph's  Hospital,  Omaha,  Neb.,  in  February'  of  1918,  complaining  of 
l)ain  in  the  back,  neck  and  legs,  and  stiffness  of  the  back  and  neck 
with  headache.  The  onset  had  been  gradual  without  apoplectic 
insult.  There  was  no  history  of  trauma.  Examination  showed  a  well- 
developed  muscular  man  without  materially  disturbed  sensorium 
or  psyche.  There  was  marked  rigidity  of  the  neck,  muscle  hyper- 
esthesia and  spasticity'  and  Kernig's  sign.  The  tendon  reflexes 
were  exaggerated.  Babinski's  sign  was  present  on  both  sides. 
There  were  no  definitive  localization  phenomena.  The  fundi  were 
normal.  The  pulse  was  56.  The  systolic  blood-pressure  was  150 
and  the  diastolic  90.  The  temperature  was  100  °  F.  The  leukocyte 
count  was  16,000  with  80  per  cent  polymorphonuclears.  The 
urine  examination  was  negative.  Lumbar  puncture  brought  a 
uniformly  bright,  bloody  fluid  with  increased  pressure  which  on 
subsequent  punctures  showed  the  typical  brownish-fading-to- 
yellowish  discolorations.  The  Wassermann  tests  of  blood  and 
spinal  fluid  were  negative.  Cultures  and  smears  of  the  spinal  fluid 
stained  for  bacteria  were  negative.  The  lumbar  punctures  seemed 
to  have  a  decidedly  beneficial  effect  on  the  symptoms.  Convales- 
cence was  complete  in  seven  weeks.  The  patient  is  in  perfect  health 
three  years  after  the  onset. 

No  noteworthy  illnesses  preceded  the  trouble.  The  patient, 
however,  had  been  in  a  hospital  one  year  prior  for  what  he  stated 
was  a  heart  and  kidney  affection,  during  which  time  his  tonsils  had 
been  remo^'cd.     There  was  no  evidence  of  cardiovascular  trouble. 

The  symptomatology  of  the  above  cases  shows  a  striking  uniform- 
ity. Headache  was  always  present  at  the  beginning.  Its  onset 
was  sudden  and  it  was  described  as  terrific  or  terrible;  it  was  located 
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mostly  in  the  occipital  and  basal  regions,  and  in  the  neck.  Relief 
from  lumbar  puncture  was  immediate.  The  contemporaneous 
recurrence  of  severe  headache  and  fresh  blood  in  the  spinal  fluid  was 
noteworthy.  Headache  was  often  carried  well  along  into  conva- 
lescence. These  later  headaches  were  not  severe  but  were  complained 
of  as  a  dull,  sore  feeling.  They  were  aggravated  by  moving  the 
head  and  by  fatigue.  Rigidity  of  the  neck  was  a  constant  symptom, 
and  with  its  associated  manifestations  of  spinal  nerve-root  irritation 
such  as  hyperesthesia,  especially  deep  muscle  tenderness,  muscular 
rigidity,  Kernig's  sign,  deep  paravertebral  tenderness,  etc.,  con- 
stituted the  second  member  of  a  diagnostic  triad.  In  two  of  our 
cases  the  deep  hyperesthesia  was  so  intense  that  the  patient  could 
not  be  moved  without  crying  out.  Muscle  cramps  were  common 
and  often  very  severe.  Muscle  stiffness  and  soreness  persisted  long 
into  the  convalescence  and  was  usually  the  last  symptom  to  dis- 
appear. Relearning  to  walk  was  made  more  difficult  by  the  muscle 
stiffness.  Lumbar  puncture,  the  third  member  of  the  triad,  furnished 
the  most  important  diagnostic  sign,  a  bloody  spinal  fluid,  with 
characteristic  changes  from  day  to  day  from  a  bright  red,  bloody 
fluid  containing  well-formed  red  blood  corpuscles  to  a  brown  and 
finally  a  pale  yellow  fluid  without  corpuscles  or  shadows.  It  is  to 
be  noted  that  in  our  cases  every  fresh  insult  or  exacerbation  of 
symptoms  was  followed  by  the  appearance  of  fresh  blood  in  the 
spinal  fluid.  Why  lumbar  puncture  has  not  attained  the  pre- 
eminence which  it  deserves  in  the  diagnosis  and  treatment  of  this 
disease  is  somewhat  strange.  Oppenheim^"  says:  "In  doubtful 
cases  lumbar  puncture  may  enable  one  to  decide."  This  author 
considers  the  results  indecisive  and  places  more  relial)ility  on  skull 
puncture.  Dreyfus^^  strongly  recommends  spinal  puncture  both  as 
a  diagnostic  and  therapeutic  aid. 

The  importance  of  a  uniformly  bloody  fluid  as  a  diagnostic  sign 
may  be  best  appreciated  by  a  consideration  of  the  common  causes 
of  bloody  spinal  fluid.  In  hemorrhage  from  needle  trauma,  sanii)los 
taken  at  intervals  during  the  puncture  are  not  uniformly  bloody,  and 
the  first  sample  always  carries  the  largest  quantity  of  blood. 
Furthermore,  the  blood  from  puncture  trauma  coagulates  in  the 
bottom  of  the  tube.^^  After  we  have  excluded  ])uncture  hemorrhage 
we  have  to  consider  hemorrhages  from  (1)  intracerebral  lesions; 
(2)  trauma;  (3)  diseases  of  the  meningeal  vessels,  such  as  arterio- 
sclerosis and  aneurysm;  and  (4)  pachymeningitis  hemorrhagica 
interna.  In  order  for  the  blood  to  appear  in  the  spinal  fluid  from  an 
intracranial  lesion  it  must  s])ill  either  into  the  ventricles  or  into  the 
subarachnoid  space,  from  which  the  cells  rapidly  diffuse  throughout 

'0  Loc.  cit.,  p.  747. 

"  Pachymeningitis  cerebrate  hemorrliagica,  Miiuchcn.  mod.  Wilinsclir.,  November 
13,  1914. 
•*  Oppenheim,  Dreyfus,  Loc.  cit. 
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the  water  bath  enveloping  the  cerebral  axis.  Blood  from  a  cerebral 
hemorrhage  or  hemorrhage  into  a  tumor  would  reach  the  spinal 
fluid  onh'  insofar  as  it  penetrates  the  subarachnoid  space  or  the 
ventricles.  Hemorrhages  into  the  internal  capsule  sufficiently 
severe  to  satisfy  either  of  the  above  conditions  are  usually  rapidly 
fatal.  Furthermore,  the  resultant  paralyses  are  usually  very  defi- 
nite if  the  patient  survives  the  original  insult.  The  previous  clinical 
course  should  establish  the  diagnosis  in  cases  of  hemorrhage  from  a 
glioma.  Hemorrhage  from  trauma  can  be  exchuled  by  the  history 
and  the  physical  and  roentgen-ray  examinations.  Hemorrhages 
from  small  aneurysms  and  following  arterial  changes  in  the  menin- 
geal arteries  would  seem  impossible  to  differentiate  from  pachy- 
meningitis hemorrhagica  interna,  for  clinically  they  equal  the  same 
thing.  Protein  and  colloidal-gold  tests  have  proved  of  no  value 
in  our  cases  on  account  of  the  admixture  of  blood  serum.  \Yhite 
cell  counts  are  obviously  of  little  value  in  the  presence  of  considerable 
quantities  of  blood.  It  is  to  he  noted  that  in  only  1  of  5  cases  was 
there  any  evidence  of  syphilis  as  an  etiological  or  symptomatic  factor. 

Secondary  Symptoms  and  Findings.  Symptoms  of  irritation  or 
destruction  of  the  upper  motor  or  sensory  neurons  such  as  paralyses, 
pareses,  convulsions,  Jacksonian  epilepsy,  exaggerated  tendon 
reflexes,  disturbed  superficial  reflexes  (positive  Babinski,  Oppen- 
heim,  absent  abdominal  reflexes,  etc.),  disturbed  psyche  and  sen- 
sorium,  etc.,  are  merely  phenomena  which  mirror  the  localization 
and  severity  of  the  process.  The  absence  of  residual  paralyses  is 
noteworthy.  Choked  disk  and  retinal  hemorrhages  are  frequently 
noted  in  the  literature.  They  were  absent  in  our  cases,  which  was 
probably  due  to  the  fact  that  all  of  our  cases  save  one  were  punctured 
within  twelve  hours  of  the  onset,  and  that  subsequently  the  intra- 
cranial pressure  was  not  allowed  to  increase  much  beyond  the  normal 
insofar  as  it  could  be  reduced  by  repeated  lumbar  punctures.  A 
moderate  polymorphonuclear  leukocytosis  was  commonly  present. 
This  might  be  assumed  to  speak  for  the  infectious  nature  of  the 
disease  did  not  such  a  leukocytosis  occasionally  occur  in  intra- 
cranial hemorrhages  of  different  origin.  The  persistence  of  muscle 
cramps  and  stiffness,  fatigability,  instability,  restlessness  and 
insomnia  late  into  convalescence  in  our  cases  is  noteworthy. 

Conclusions.  Headache,  sudden  in  onset,  with  signs  of  meningeal 
and  spinal-root  irritation  when  associated  with  a  uniformly'  bright, 
bloody  spinal  fluid,  is  suggestive  of  pachymeningitis  hemorrhagica 
interna. 

In  this  disease  repeated  lumbar  puncture  has  proved  a  measure 
of  therapeutic  value. 
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DIAPHRAGM  IRREGULARITIES  (PREUMINARY  CONTRIBUTION). 
By  Ralph  C.  Matson,  M.D., 

Medical  director,  Portland  open  air  sanatorium;  late  major,  m.c,  u.s.  army; 

PRESIDENT,     tuberculosis     EXAMINING     BOARD     AND     CAMP     TUBERCULOSIS 
SPECIALIST,   CAMP   LEWIS,   WASHINGTON,   AND    CHIEF  MEDICAL   SERV- 
ICE, U.S.A.   GENERAL  HOSPITAL,   NO.   21,   DENVER,   COLORADO. 

During  the  course  of  the  examination  of  registrants  prior  to 
entrance  into  military  service  at  Camp  Lewis,  considerable  num- 
bers with  lung  abnormalities,  including  what  was  considered 
obsolete  or  healed  tuberculosis,  were  accepted  for  military  service 
by  the  Tuberculosis  Board. 

Careful  records,  including  physical  examination  and  roentgen- 
ray  findings,  were  made  of  more  than  40,000  out  of  the  174,212 
soldiers  examined  by  the  board  on  entrance  into  service,  during 
service  and  prior  to  separation  from  service.  These  records 
included  all  cases  in  which  tuberculosis  was  suspected  either  from 
the  general  condition  of  the  registrant,  his  past  or  present  history 
or  from  the  results  of  the  physical  or  roentgenological  examination. 

In  order  to  check  up  our  judgment  in  accepting  registrants  svith 
lung  abnormalities  for  service,  especially  those  who  had  what  we 
thought  was  healed  tuberculosis  of  no  military  importance,  we 
decided,  among  other  methods  of  control,  to  examine  every  soldier 
who  had  been  in  the  base  hospital  on  account  of  measles,  whoop- 
ing-cough, influenza,  pneumonia,  bronchopneumonia  and  other 
acute  respiratory  infections.  These  men  were  examined  at  once 
after  discharge  from  the  base  hospital,  again  at  the  end  of  a  month, 
and  we  endeavored  to  make  a  third  examination  approximately 
two  months  later.  Of  course,  not  all  soldiers  were  available  for 
the  three  examinations.  However,  we  followed  3754  cases  of  the 
above  character  who  had  beemin  the  base  hospital  during  their 
stay  at  Camp  Lewis,  and  later  during  demobilization  we  were  in 
a  position  to  compare  their  examination  on  entrance  into  service 
and  examination  made  after  discharge  to  duty  from  the  base 
hospital,  with  the  physical  examination  made  prior  to  separation 
from  service.  In  addition  to  the  above  we  were  able  to  compare 
the  entrance  and  demobilization  examinations  of  an  additional 
6004  cases,  who  had  not  been  in  the  base  hospital  but  who  pre- 
sented lung  abnormalities  on  entrance  into  military  service. 
These  examinations  revealed  diaphragm  irregularities  under  the 
fluoroscope  and  on  the  plate  in  4  per  cent  of  all  cases  studied. 

Heretofore  irregularities  of  the  diaphragm  having  a  tented 
api)eariiMce  have  been  thought  to  be  due  to  i)l(Miro-(liMplirngmatie 
adliesious.  However,  in  checking  up  examinations  made  at 
various  times  on  the  same  cases  some  ol)ser\'ations  were  made 
which  were  inconsistent  with  the  assumi)tion  that  tenting  of  the 
diaphragm  necessarily  meant  pleuro-diaphragmatic  adhesions. 


matson:  diaphragm  irregularities  827* 

The  following  case  is  a  typical  example  of  observations  which 
prompted  this  clinical  study: 

J.  H,  B.,  aged  twenty-two  years,  private  in  the  infantry,  was 
examined  June  28,  1918,  upon  his  arrival  at  Camp  Lewis  for  mili- 
tary service.  The  fluoroscopic  examination  showed  the  diaphragm 
regularly  curved,  phrenico-costal  angles  clear,  good  excursion  and 
no  delay.  On  November  2(3,  1918,  he  received  his  first  examination 
after  discharge  from  the  base  hospital,  where  he  had  been  confined 
two  months  on  account  of  an  influenza-bronchopneumonia  of  the 
lower  lobe  of  the  right  lung.  The  fluoroscopic  examination  at  this 
time  showed  "  delayed  diaphragm  excursion  on  the  right  side  with 
tenting  of  the  middle  third  at  the  termination  of  the  hili-diaphragm 
superfices.  This  was  attributed  to  pleuro-diaphragmatic  adhesions, 
the  result  of  his  previous  bronchopneumonia.  He  was  examined 
again  after  one  month,  showing  practically  the  same  findings. 
The  third  examination  was  made  three  months  later,  and  while 
the  report  stated  there  was  some  exaggeration  of  the  hilus  and 
hilidiaphragm  superfices,  no  remark  was  made  regarding  tenting 
of  the  diaphragm. 

As  similar  findings  had  been  noted  in  other  cases,  it  appeared 
that  either  the  fluoroscopist  was  overlooking  abnormalities  or  fail- 
ing to  dictate  them  to  the  stenographer  who  took  the  dictation  in 
the  dark  room  or  the  stenographer  was  careless  in  taking  or  trans- 
scribing  his  notes.  Therefore  to  determine,  if  possible,  where  the 
fault  lay  the  case  referred  to  (J.  H.  B.)  and  some  other  cases 
wherein  errors  were  thought  to  have  occurred  were  called  up  for 
examination,  as  a  result  of  which  the  correctness  of  the  findings 
of  the  last  previous  fluoroscopic  examination  was  confirmed.  In 
the  case  of  J.  II.  B.  no  tenting  of  the  diaphragm  was  found  upon 
reexamination.  Case  records  Avere  gone  over  and  other  cases  of 
the  same  character  were  studied  anew,  and  it  was  found  that  many 
individuals  presenting  tenting  of  the  diaphragm  on  one  examina- 
tion showed  no  tenting  at  subsequent  examinations  made  after 
an  interval  of  several  months. 

Accordingly  the  inference  that  pleuro-diaphragmatic  adhesions 
were  responsible  for  all  these  irregularities  of  the  diaphragm 
characterized  by  tenting  was  no  longer  consistent,  because  in 
many  cases  the  irregularity  disappeared,  which  would  not  have 
been  the  case  were  pleuro-diaphragmatic  adhesions  the  cause. 

After  some  study  the  following  theory  suggested  itself  as  a  logical 
explanation  for  the  occurrence  of  the  type  of  diaphragm  irregu- 
larity appearing  as  a  tenting  at  the  termination  of  the  hili-dia- 
phragm superfices  which  we  had  seen  disappear  during  the  course 
of  our  fluoroscopic  examinations  covering  a  period  of  several 
months. 
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The  lower  bronchial  branches  may  be  likened  to  rubber  tubes 
stretching  and  contracting  as  the  lung  expands  and  contracts  in 
response  to  a  downward  pull  and  rise  of  the  diaphragm  (Fig.  1), 
During  the  course  of  acute  and  chronic  respiratory  infections, 
wherein  infiltrative  and  proliferative  changes  occur  in  the  bronchi 
and  peribronchial  tissues,  the  normal  elasticity  of  the  bronchi 
is  diminished.  If  these  changes  are  slight  and  do  not  extend  to  the 
superfices  the  downward  pull  of  the  diaphragm  may  be  only 
delayed  or  retarded  (possible  explanation  of  Williams's  sign),  or 
if  the  process  has  extended  to  the  finer  bronchi  and  is  of  a  diffuse 
nature  the  diaphragm  frequently  assumes  a  wavelike  irregularity. 
However,  in  cases  in  which  the  bronchial  and  peribronchial  changes 
are  more  extensive  and  involve  the  respiratory  bronchioles  situated 


Fig.  1. — Normal  diaphragm  excursion.     Bronchi  stretching  and  contracting,  per- 
mitting bases  of  the  lung  to  follow  the  diaphragm  upward  and  downward. 


close  to  the  basal  pleura  the  dowmvard  pull  of  the  diaphragm 
meets  with  response  on  the  part  of  the  lung  base  ever\'^vhere 
except  over  the  area  served  by  the  branches  involved,  frequently 
the  termination  of  one  of  the  lower  lobe  bronchial  branches.  Over 
this  area  the  diaphragm  fails  to  pull  the  lung  downward  or  at 
least  not  to  the  extent  it  does  elsewhere.  Accordingly  that  area 
of  the  lung  base  to  which  the  bronchus  leads  is  more  or  less  fixed 
by  the  rigid  bronchus,  which  acts  as  a  buried  suture  extending 
from  the  hilus  to  the  basal  pleura.  The  negative  intrathoracic 
pressure  holds  the  diaphragm  firmly  to  the  lung.  (Consequently, 
during  inspiration  traction  of  the  bronchus  resisting  dia])hragmatic 
pull  produces  a  dimple  on  the  surface  of  the  i)ase  of  tiie  lung. 
The  diaphragm,  being  unable  to  pull  the  lung  down  at  this  point 
or  separate  from  it,  must  necessarily  mold  itself  to  the  irregular 
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contour  of  the  base  of  the  hing  and  is  therefore  sucked  into  the 
dimple,  thus  presenting  a  tenting  which  we  will  designate  pseudo- 
adhesion. 

The  idea  that  the  intrathoracic  negative  pressure  is  sufficient  to 
suck  the  diaphragm  into  a  lung  dimple  is  supported  by  wSahli's 
explanation  of  Litten's  phenomenon,  which  according  to  Sahli  is 
due  to  suction  exerted  upon  the  intercostal  spaces  as  the  diaphragm 
begins  to  peel  off  the  thoracic  wall  in  its  descent.  The  fact  that 
the  soft  parts  of  the  thoracic  wall  are  sucked  in  during  inspiration 
by  the  "peeling  off"  of  the  diaphragm,  which  tends  to  create  a 
vacuum,  leads  us  to  believe  that  the  intrathoracic  negative  press- 
ure is  sufficient  to  hold  the  diaphragm  firmly  to  the  lung  and 
conform  it  to  the  contour  of  the  surface  of  the  lung  base  with 


Fig.  2. — Mechanism  of  diaphragm  irregularity  due  to  negative  force  holding  the 
diaphragm  in  a  lung  dimple. 

which  it  comes  in  contact  (Fig.  2).  These  irregularities  due  to 
pseudo-adhesions  appear  to  be  more  marked  in  the  asthenic  types 
in  which  the  diaphragm  has  undergone  atrophy  and  suffered  loss 
of  tonus  as  has  the  other  musculature. 

Anatomical  support  for  the  theory  above  advanced  was  found 
in  the  following  case  coming  to  autopsy  at  (leneral  Hospital  21, 
Denver,  Colorado,  during  my  service  there. 

II.  J.  N.,  aged  twenty-nine  years,  private  in  the  infantry,  had 
pneumonia  in  November,  1917  (side  not  stated),  and  made  an 
apparent  full  recovery.  He  again  entered  a  hospital  with  "pneu- 
monia" June  4,  1918,  and  was  continuously  hospitalized  there- 
after, being  transferred  to  General  Plospital  21,  April  21,  1919, 
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with  a  diagnosis  of  chronic  active  fibrocaseous  tuberculosis  of  the 
upper  lobe  of  the  left  lung. 

For  the  purpose  of  this  paper  it  will  be  sufficient  to  quote  only 
the  roentgen-ray  findings  referring  to  the  diaphragm  in  this  case. 
The  roentgenological  examination  of  May  1,  1919,  states: 

"The  diaphragm  on  the  left  side  presents  marked  tenting  in 
the  midclavicular  line  due  to  pleuro-diaphragmatic  adhesions" 
(Fig.  3).  Subsequent  examinations  made  on  September  20  and 
December  20,  1919,  showed  no  change  in  the  diaphragm  irregu- 
larity.   Exitus  took  place  February  2,  1920. 

The  only  part  of  the  autopsy  report  which  concerns  the  subject 
under  consideration  is  the  pathological  findings  of  the  left  lung 
and  the  diaphragm : 


Fig.  3 

"Autopsy  revealed  the  left  lung  adherent  at  the  apex  to  the 
dome  of  the  thorax  and  to  the  pericardium  above.  The  base  of 
the  lung  was  smooth  and  glistening  and  no  adhesions  to  the  dia- 
phragm were  present.  The  cut  section  of  the  lung  showed  several 
cavities  in  the  upper  lobe  with  disseminated  tubercles  in  the  lower 
lobe.  The  lower  lobe  bronchial  mucosa  was  studded  with  tubercles 
to  within  one-half  inch  of  the  pleura.  The  lower  lobe  bronchi 
showed  marked  connective-tissue  proliferation  with  peribronchial 
infiltration  extending  to  the  diaphragm." 

Diaphragm  irregularities  due  to  pseudo-pleuro-diajihragmatic 
adhesions  appear  in  general,  from  the  limited  material  studied,  to 
be  the  sharply  deHned,  angulated  tcntings  occurring  at  the  termi- 
nation of  the  ramifications  of  the  lower  lobe  bronchi,  the  tenting 
frequently  being  an  apparent  continuation  of  the  bronchus.  On 
the  other  hiind  those  irregularities  which  arc  diffuse,  not  so  dear 
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cut,  nor  so  angulated  and  not  so  closely  related  to  the  bronchial 
ramifications  and  not  following  the  anatomical  course  of  the 
bronchi  appear  to  be  due  to  pleuro-diaphragmatic  adhesions. 

The  case  outlined  above  is  the  only  one  having  an  irregularity 
thought  to  be  due  to  pseudoadhesions  which  we  have  had  an 
opportunity  to  study  at  autopsy.  However,  the  utilization  of 
artificial  pneumothorax  for  differential  diagnostic  purposes  has 
furnished  information  of  a  nature  confirming  the  theory  advanced. 
During  the  past  six  months  we  have  been  able  to  study  8 
patients  presenting  diaphragm  irregularities  having  the  charac- 
teristics we  have  associated  with  pseudo-adhesions.  The  procedure 
carried  out  was  the  introduction  of  sterile  air  into  the  pleural 
cavity  to  release  the  suction  or  at  least  to  reduce  the  intrathoracic 
negative  pressure.     All  cases  were  fluoroscoped  and  stereoscopi- 


FiG.  4 

cally  plated  beforehand,  at  once  after  and  every  few  days  for  two 
weeks  or  more.  In  some  cases  the  air  was  introduced  while  the 
patient  was  studied  under  the  fluoroscope. 

Of  the  8  cases  studied  we  believe  6  are  pseudo-adhesion  cases. 
The  following  case  is  typical  of  the  6: 

L.  B.,  aged  seventeen  years,  was  first  seen  February  12,  1918. 
Her  chief  complaint  was  cough  and  expectoration  dating  from  an 
attack  of  whooping-cough  followed  by  pneumonia  four  years 
previous.  She  had  never  complained  of  pleurisy.  The  physical 
examination  was  negative.  The  roentgen-ray  plate  (Fig.  4) 
showed  slight  exaggeration  of  the  hilus  shallows  with  increased 
density  of  the  lower  lobe  bronchi,  more  nuirkcd  on  the  left  side. 
There  was  a  tenting  of  the  diaphragm  at  the  termination  of  the 
hili-diaphragm  superfices  on  both  sides.     The  patient  was  seen 
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again  August  16,  1920.  The  physical  examination  was  negative. 
The  roentgen-ray  examination  revealed  no  changes  from  the 
examination  two  and  one-half  years  previous.    According  to  my 


Fig.  5 


new  conception  regarding  diaphragm  irregularities  this  case  had 
an  irregularity  presenting  characteristics  of  the  psuedo-adhesion 
type.    For  differential  diagnostic  purposes  the  introduction  of  a 


Fic.  r. 


small  fpiantity  of  air  into  the  left  |)Icural  (vnity  was  dccich'd  upon. 
Acconlingly  a  pncuniothorax  iuhmIIc  was  iiitr()duc<>(l  and  the 
manometer  recorded  a  negative  pressure  U  to  'Sh.    SteriU*  air  was 
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introduced  without  pain  under  fluoroscopic  ol)servation.  As  the 
air  flowed  in  the  irreguhirity  of  the  diaphragm  gradually  disap- 
peared, being  entirely  absent  after  250  cc  of  air  had  been  intro- 
duced, at  which  time  the  intrathoracic  pressure  measured  1^  to 
2^.  The  plate  made  immediately  afterward  revealed  a  regularly 
curved  diaphragm  and  the  tenting  had  completely  disappeared 


•^i^c 


Fig.  7. — Before  expansion. 


(Fig.  5),  yet  the  quantity  of  air  was  so  small  that  it  was  only 
apparent  at  the  dome  of  the  thorax;  nevertheless  it  was  sufl^cient 
to  release  the  suction  between  the  diaphragm  and  the  lung. 
Fluoroscopic  examinations  Avere  made  at  intervals  of  every  three 
days.  As  the  air  absorbed  the  tenting  reappeared,  being  marked 
at  seven  days,  and  at  the  end  of  ten  days  the  tenting  was  appar- 
ently no  different  than  previous  to  the  air  introduction  (Fig.  6). 
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This,  of  course,  does  not  prove  that  the  tenting  seen  on  the 
screen  and  plate  of  this  and  other  cases  was  not  due  to  adhesions, 
as  light  adhesions  could  easily  separate  without  pain  or  without 
increasing  the  irregularity.  But  it  is  improbable  that  they  would 
separate  after  so  small  a  quantity  of  air  and  before  other  non- 
adherent air-containins:  parts  of  the  lung  had  shown  some  sign 


Fig.  8. — After  expansion.     Front  view  of  large  dimple. 

of  collapse.  Furthermore,  it  is  not  likely  they  would  reorganize 
so  firmly  after  sej)arati()n  in  a  matter  of  a  week  as  in  the  above 
case  and  })ro(luce  a  tenting  of  identically  the  same  character  and 
extent  as  the  original  one.  Moreover,  an  irregularity  due  to 
pseudo-adhesions  would  be  expected  to  reappear  at  the  same  site 
after  restoration  of  the  previous  intrathoracic  negative  pressure. 
This  occurred,  as  a  matter  of  fact,  in  every  case  of  pseudo-adhe- 
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sions.  It  is  therefore  not  thought  that  pleiiro-diaphragmatic  adhe- 
sions were  present  in  the  above  case,  but  that  the  negative  intra- 
thoracic pressure  sucking  the  diaphragm  to  the  irreguhir  basal 
surface  of  the  lung  was  responsible  for  the  irregularity  seen. 

The  principles  concerned  in  the  production  of  the  lung  dimple 
upon  which  diaphragm  irregularities  of  the  pseudo-adhesion  type 


Fig.  9. — Side  ^^ew  of  large  dimple. 


depend  were  tested  out  experimentallv,  as  shown  in  Figs.  7,  8, 
9,  10,  11. 

A  bell  jar  was  fitted  with  an  inlet  and  an  outlet  at  the  top.  In 
the  inlet  there  was  a  rubber  stopper  through  which  passed  a  glass 
tube  from  which  a  pair  of  sheep's  lungs  was  suspended  by  slipping 
the  trachea  over  the  glass  tube  and  holding  it  securely  in  position 
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by  ligation.    There  was  a  stop-cock  in  the  outlet  through  which  the 
air  in  the  bell  jar  could  be  exhausted  by  suction. 

The  base  of  the  jar  had  two  diaphragms,  one  of  thin  rubber 
three  inches  from  the  base  held  in  position  by  means  of  a  wooden 
hoop  and  sealed  air-tight.  The  second  diaphragm,  also  air-tight, 
was  at  the  base  and  was  made  of  heavy  rubber,  in  the  center  of 


Fig.  10. — Before  expansion. 

which  was  a  lug  l)y  means  of  which  traction  could  be  made  down- 
ward, thns  pulling  th(>  ui)pcr  diM])hragm  down  by  suction  (Fig.  7). 

For  the  purp()S(>  of  rciidcriug  a  bronchus  rigid  a  fine  stcd  wire 
with  a  barb  at  the  end  was  passed  through  the  inlet  down  through 
the  trachea  into  one  of  the  finer  bronchi  and  fixed  by  imbedding 
the  barb  in  the  wall  of  tiie  bronchus. 

As  the  air  in  the  bell  jar  was  cxhausteti,  air  from  the  outside 
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passed  through  the  inlet  into  the  lungs,  which  expanded  regularly; 
the  barbed  wire,  not  being  fixed  above,  permitted  the  bronchus 
to  stretch  as  usual,  the  wire  being  pulled  downward  as  the  lung 
expanded.  After  the  lungs  partially  expanded  the  barbed  wire 
was  fixed  at  the  inlet  and  the  lungs  fully  expanded  by  further 
suction.     Added  expansion  took  place  everywhere  except  over 


Fig.  11. — After  expansion.     SmaU  dimple. 


the  site  of  the  bronchus  fixed  by  means  of  the  barbed  wire  (P'ig.  8 
front  view,  Fig.  9  side  view  of  dimple).  This  dimpling  was  in- 
creased and  diminished  by  manipulation  of  the  diaphragm  stimu- 
lating inspiration  and  exj)iration. 

It  was  proved  that  the  size  of  the  dimple  depended  upon  whether 
the  barb  was  imbedded  remotely  from  the  finest  ramifications, 
thus  fixing  a  large  area  of  lung  surface,  served  by  that  portion 
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of  the  bronchus  which  came  off  distal  to  the  barb  and  producing 
a  large  dimple  (as  Figs.  8  and  9),  or  if  the  barb  was  imbedded 
in  a  terminal  bronchus  the  dimple  was  correspondingly  smaller 
(Fig.  10  before  expansion,  Fig.  11  after  expansion). 

It  is  appreciated  that  these  experiments  do  not  reproduce  con- 
ditions thought  to  be  responsible  for  dimpling  of  the  lung.  Never- 
theless, they  furnish  material  support  for  the  theory  advanced. 

It  was  hoped  by  means  of  the  upper  thin  diaphragm  to  repro- 
duce the  tenting  of  the  diaphragm.  However,  the  distribution  of 
the  bronchi  and  the  character  of  the  basal  surface  of  the  sheep's 
lungs  did  not  permit  producing  a  dimple  at  a  point  where  it  was 
possible  for  the  rubber  to  fit  itself  into  the  dimple. 

Further  experiments  are  in  progress  and  will  be  reported  later. 

Conclusions.  — 1.  The  assumption  that  tenting  of  the  diaphragm 
always  diagnosticates  pleuro-diaphragmatic  adhesions  is  unjusti- 
fiable. 

2.  Tentings  of  the  diaphragm,  frequently  seen  on  plate  and 
screen  at  the  termination  of  the  hili-diaphragm  superfices  with 
characteristics,  which  are  associated  with  pseudo-adhesions,  are 
purely  physical  phenomena  brought  about  by  two  factors:  (a) 
During  inspiration  the  diminished  elasticity  or  rigidity  of  the  lower 
bronchial  branches  prevents  descent  of  that  area  of  the  lung  base 
in  immediate  relationship  to  the  bronchus  involved;  thus  a  dimple 
effect  is  produced  on  the  surface  of  the  base  of  the  lung,  (b) 
The  diaphragm  being  molded  to  the  base  of  the  lung  by  a  negative 
intrathoracic  pressure  is  held  by  suction  in  the  dimple  above 
referred  to,  producing  a  tented  appearance  (pseudo-adhesion). 

3.  Diaphragm  irregularities  of  the  pseudo-adhesion  type  are 
commonly  found  during  the  course  of  acute  and  chronic  respira- 
tory infections.  In  acute  respiratory  infections  with  peribronchial 
infiltration  involving  the  lower  bronchial  branches  the  irregu- 
larity disappears  with  restitutio  ad  integrum.  In  chronic  respira- 
tory infections  with  consequent  connective  tissue,  proliferative 
changes  in  the  lower  bronchial  ramifications,  the  irregularity 
ai)pears  to  be  permanent  in  nature. 

4.  It^is]|reasonable  to  suppose  that  should  infiltrative  or  prolifer- 
ative changes  incident  to  infection  not  halt  at  a  point  in  the 
bronchial  tree  proximal  to  its  termination,  but,  instead,  proceed 
to  the  pl(Mira,  then  the  diaphragm  would  become  adherent  and 
the  j>s('ii(l()a(liu'si()n  would  be  converted  into  a  true  adiiesion. 

It  is  hoped  that  this  contribution  will  excite  interest  and  further 
study  of  the  subject. 
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ANEURYSM  OF  THE  LEFT  VENTRICLE. 
By  Morrls  H.  Kahn,  ]M.D., 

(From  the  Department  of  Cardiovascular  Diseases,  Beth  Israel  Hospital, 
New  York  City.) 

A>rEniYSM  of  the  left  ventricle  is  a  rare  condition.  In  1757 
Galeati^  and  John  Hunter-  each  reported  a  case  in  which  the  apex 
of  the  left  ventricle  wai  involved.  In  1785  Walter  described  an 
aneurysm  almost  as  large  as  the  heart  itself.-^  Thurnam,  in  1838, 
collected  a  series  of  66  cases,  27  of  which  were  at  the  apex  and  39 
elsewhere  over  the  left  ventricle*  Legg,  in  1883,  collected  88 
additional  cases,  of  which  57  were  at  the  apex."  Twenty  years  later 
Hall  collected  112  cases,  of  which  92  involved  the  left  ventricle. 
Most  of  these  aneurysms  were  localized  at  or  near  the  apex  of  the 
heart.^ 

Thus  aneurysm  of  the  left  ventricle,  being  the  most  common, 
may  be  taken  as  the  type  of  aneurysm  affecting  the  heart  walls. 
Its  usual  site  is  at  the  apex  or  in  the  anterior  wall  immediately  above 
it.  The  thinned  wall  of  the  aneurysm  gradually  merges  into  the 
surrounding  myocardium,  which  may  be  of  normal  thickness. 

The  pouch  varies  in  size  and  is  lined  by  stretched  endocardium — 
white,  opaque  and  greatly  thickened. 

The  cavity  is  more  or  less  filled  by  blood  clot.  The  clot  varies  in 
color,  density  and  adherence  with  its  age,  the  older  and  deeper 
layers  being  laminated,  firm  and  adherent  to  the  heart  wall. 

Pericardial  adhesions  are  almost  constant  and  often  accurately 
limited  to  the  area  of  the  aneurysm. 

In  the  wall  of  the  aneurysm,  microscopically,  there  may  be  no 
trace  whatever  of  muscle  fibers,  or  they  may  be  visible  scattered  in 
the  abundant  connective  tissue.  At  the  periphery  of  the  aneurysm 
the  muscle  fibers  show  degenerative  changes  of  varying  degree.  In 
most  cases  the  common  pathogenesis  is  thrombosis  or  endarteritis 
in  the  coronary  arteries,  like  that  of  infarction."  Aneurysm  is  a 
later  formation  in  such  a  lesion. 

The  anterior  or  descending  branch  of  the  left  coronary  is  the  one 
involved  when  the  left  apex  is  affected  and  may  be  obstructed  by 
atheroma,  fibrinous  clot  or  calcareous  deposit.  In  the  large  pro- 
portion of  the  cases  collected  by  Hall  (in  27  cases)  the  descending 
interventricular  branch  of  the  left  coronary  artery  was  completely 

'  CommejQt,  Bonon,  1757,  4,  26. 

2  Catal.  Museum  Roy.  Coll.  Surg.,  London,  1830,  Path.  Prep,  in  Sp.  No.  363. 

'  Walter:     Nouv.  mem.  du  Berlin,  17S.5. 

*  Thurnam,  J.:     Med.  Chir.  Tr.,  London,  1838,  21,  187. 

5  Legg,  J.  W.:     Med.  Times  and  Gaz.,  1883,  2,  199. 

«  Hall,  D.  G.:     Edinburgh  Med.  Jour.,  1903,  14,  322. 

'  Cohnheim:     Virchows  Arch.  f.  path.  Anat.,  1881,  75,  503. 
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blocked  and  in  13  it  showed  atheromatous  changes.  The  right  side 
of  the  heart  may  be  much  smaller  relatively,  due  to  the  displacement 
of  the  septum.  The  aorta  may  show  atheroma  of  varying  degree. 
Enlargement  of  the  liver  and  congestion  of  the  viscera  are  effects 
of  cardiac  failure  which  are  regularly  present. 

Whenever  extensive  myocardial  changes  exist,  as  indicated  by  the 
symptoms  and  by  electrocardiographic  observations,  or  when 
symptoms  of  coronary  thrombosis  are  diagnosed,  myocardial 
degeneration  and  thinning  of  a  portion  of  the  ventricular  wall 
should  be  suspected.  In  the  main,  the  symptoms  of  aneurysm  of 
the  heart  are  not  otherwise  distinctive  from  the  symptoms  of  the 
cardiovascular  disease  in  the  course  of  which  the  aneurysm  develops. 

Clinically  precordial  pain,  a  feeble  apex-beat,  weak  heart  sounds, 
perhaps  gallop  rhythm,  localized  pericardial  systolic  rub  and 
hypertrophy  or  dilatation  of  the  left  ventricle  are  some  of  the 
symptoms  and  signs  present. 

The  clinical  features  that  have  been  considered  especially  signifi- 
cant in  the  diagnosis  of  aneurysmal  formation  are  the  severe  pre- 
cordial pain  in  the  region  of  the  apex-beat  and  the  pericardial 
adhesions  localized  to  this  region. 

The  pain  is  probably  the  direct  effect  of  the  lesion  in  the  heart 
wall  and  pericardium.  There  is  an  associated  constant  point  of 
tenderness  on  intensive  pressure  over  a  localized  area  of  the  pre- 
cordium.  This  sign  persists  to  the  end.  The  pain  may  not  be 
typically  anginal  in  character,  despite  the  coronary  lesion  asso- 
ciated.^ 

The  pericardial  adhesions  localized  over  the  lesion  of  the  myo- 
cardium coincide  with  the  appearance  of  pain  and  no  doubt  con- 
tribute to  its  frequency,^  The  adhesions  produce  a  fixity  or  immo- 
bility of  the  apex,  but  due  to  the  aneurysmal  thinning  the  apex-beat 
may  not  show  systolic  retraction.^"  This  aids  in  differentiating  it 
from  rheumatic  pericarditis,  in  which  case  the  myocardium  under- 
neath contracts  energetically  and  draws  in  the  chest  wall  with  every 
systole.  In  fact  one  of  the  theories  of  the  pathogenesis  of  aneurysm 
is  that  the  pericarditis  is  primary  and  that  traction  upon  the  heart 
wall  by  the  adhesions  is  the  important  etiological  factor." 

The  gallop  rhythm  is  attributed  to  splitting  or  duplication  of  the 
first  sound.  This  splitting  is  due  to  an  aortic  i)ressure  relatively 
high  for  the  available  myocardial  energy,  or,  in  other  words,  the 
heart  is  too  weak  for  the  aortic  pressure. '- 

*  yVllbiitt,  C:  Diseases  of  the  Arteries  including  Angina  Pectoris,  London,  1915, 
Ch.  6,  vol.  2. 

»  Stcrnl)erg.  M.:     Wicn.  mod.  "Wrhnsrhr.,  1910,  60,  14. 

'<•  Lut('iii)!i(h(T:     Arch.  d.  nial.  du  cd-ur,  19J(),  13,  49. 

"  Bureau:  Hull.  .Soc.  anat.  de  Paris,  1892,  6.  73G.  Rendu:  Gaz.  d.  hop., 
Paris.   1887.     60-1H18. 

"  Allbutt,  C:  Loc.  cit.,  1,  391.  Kichet.  Congr^s  de  Grenoble,  Semaine  mM., 
1884,  4-517. 
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Very  grave  and  rapid  development  of  symptoms  of  cardiac  failure 
without  sufficient  endocardial  or  cardiorenal  cause  may  indicate  the 
clinical  course  of  cardiac  aneurysm.  The  distress  of  the  patient 
seems  out  of  proportion  to  the  physical  signs  of  the  illness.  Alterna- 
tion of  the  pulse  is  significant. 

Roentgen-ray  and  fluoroscopy  are  of  little  help  in  these  cases. 
The  electrocardiogram  may  show  evidence  of  myocardial  disease, 
but  reveals  nothing  distinctive  of  aneurysm.  In  fact  no  electro- 
cardiographic records  have  been  found  reported  in  the  literature 
of  cases  of  cardiac  aneurysm.  Extrasystoles  occur  commonly. 
Death  is  sudden  in  most  of  the  cases. 

Aneurysm  of  the  three  other  chambers  of  the  heart  are  exceedingly 
rare  and  are  pathological  curiosities.  It  may  affect  the  left  auricle, 
the  interventricular  septum,  the  septum  membranacea,  the  valves, 
especially  the  aortic  and  pulmonic  cusps,  and  finally  the  coronary 
arteries. 

Report  of  Cases.  The  following  are  brief  reports  of  2  cases  of 
aneurysm  of  the  left  ventricle  from  the  time  when  they  came  under 
observation  until  their  fatal  issue. 

In  both  cases  the  severe  precordial  pain  was  a  prominent  feature 
during  the  course  of  the  illness;  but  it  was  not  of  the  typical  sterno- 
brachial  radiating  anginal  character.  Although  autopsy  findings 
did  show  pericardial  changes  in  both  instances,  clinically  this  was 
not  diagnosed,  and  it  is  difficult  to  state  the  exact  period  at  which 
the  pericarditis  began. 

Case  I. — Mitral  regurgitation;  relative  tricuspid  regurgitation; 
cardiac  failure;  pulsation  of  the  liver;  right  hydrothorax;  electro- 
cardiographic changes;  nodal  premature  beats. 

Autopsy  Findings.  Localized  pericarditis  and  aneurysmal  thin- 
ning and  softening  near  the  apex  of  the  left  ventricle;  calcareous  de- 
posits in  the  wall  of  the  left  coronary  artery  compressing  its  lumen. 

Z.  ]\I.,  an  Austrian,  aged  fifty-one  years,  was  admitted  to  the 
hospital  May  31,  1920. 

His  present  illness  dated  back  one  month  before  admission,  when 
he  began  to  feel  shortness  of  breath,  most  marked  on  exertion, 
with  cough  and  mucopurulent  expectoration  at  times.  Shortly 
after  he  was  seized  with  pain  over  the  upper  portion  of  the  abdomen, 
which  radiated  to  the  chest  and  was  accompanied  by  marked 
dyspnea.  The  pain  abated  and  then  recurred  only  when  walking, 
was  not  felt  while  at  rest,  and  continued  with  intermittent  relief 
until  about  May  15,  when  the  dyspnea  became  more  marked. 

On  admission  to  the  hospital  the  patient  was  orthopneic,  the  lips 
were  somewhat  cyanosed  and  there  was  prominent  pulsation  in  the 
veins  of  the  neck. 

Physical  examination  revealed  the  following: 
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Heart.  Diffuse  apex-beat  was  seen  and  felt  best  in  the  sixth 
interspace  to  the  left  of  the  midclavicular  line.  No  thrills  were  felt. 
The  left  border  of  the  heart  percussed  out  beyond  the  midclavicular 
line.  The  right  border  could  not  be  obtained.  The  aortic  arch 
was  somewhat  wider  than  normal.  At  the  apex  the  heart  sounds 
were  weak  and  of  poor  muscular  quality.  There  was  a  soft  systolic 
murmur  heard  best  in  the  sixth  interspace  and  transmitted  slightly 
to  the  left.  There  was  a  systolic  murmur  heard  over  the  tricuspid 
area.     At  the  base  the  heart  sounds  were  hardly  audible. 

Arteries.  Pulses  were  equal  and  of  low  tension.  There  was  an 
occasional  premature  beat.  Arteriosclerotic  changes  of  the  radials 
were  present. 

Lungs.  There  were  sibilant  and  sonorous  rales  over  both  lungs 
and  diminished  breathing  at  the  base  of  the  right  chest. 

Liver,  The  lower  border  was  felt  pulsating  just  above  the  level 
of  the  umbilicus. 

Extremities.  The  veins  of  the  legs  were  slightly  distended,  but 
there  was  no  edema. 

Diagnosis  was  made  of  chronic  myocarditis  with  cardiac  decom- 
pensation; tricuspid  and  mitral  systolic  murmurs;  right  hydro- 
thorax. 

Clinical  Course  and  Notes.  The  temperature  was  normal  during 
the  course  of  the  patient's  illness.  His  pulse  was  100,  irregular  at 
times,  due  to  premature  beats.  Within  one  week  it  came  down  to 
56  as  a  result  of  rest  and  digitalis,  but  it  gradually  returned  to 
between  80  and  100.  The  respirations  were  at  times  38  per  minute, 
although  the  usual  range  was  24  to  30,  but  almost  always  labored. 

Digitalis  in  moderately  large  doses  was  beneficial  for  a  time; 
then  the  signs  of  decompensation  reasserted  themselves.  The 
patient  complained  of  distress  and  dizziness,  was  restless  and  slept 
only  at  short  intervals. 

He  developed  a  moderate  amount  of  effusion  in  the  right  chest. 
On  July  16  paracentesis  was  done  and  960  cc  of  dark,  straw-colored, 
turbid  fluid  were  withdrawn. 

The  general  condition  of  the  patient  then  varied  from  fair  to  poor, 
with  weak,  slow,  irregular  pulse  and  labored  respirations. 

The  liver  increased  in  size  and  was  pulsating. 

On  August  5  there  was  marked  venous  stasis.  The  face,  lips 
and  finger  tips  were  cyanosed.  The  patient  complained  of  epi- 
gastric pain,  which  may  have  l)een  due  to  distension  of  the  liver. 
Edema  of  the  lower  extremities  developed. 

The  following  note  is  nn-orded  on  August  28:  "The  patient  lias 
not  slept;  is  restless  and  irrational.  His  condition  is  very  ])oor; 
his  pulse  weak  and  irregular.     Respirations  are  very  much  labored." 

On  August  31  he  coinplnincd  of  pnin  in  the  cnrdinr  region  and 
vomited  a  large  amount  of  lliiid. 
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The  patient  died  soon  after  this  with  sudden  cardiac  exhaustion 
four  months  after  the  onset  of  his  iUness. 
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Laboratory  Observations.     Tlie  urine  showed  an   al)undance  of 
albumin,  and  at  times  red  blood  cells  and  bile. 
The  blood  Wassermann  test  was  negative. 
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The  blood  showed  slight  secondary  anemia  and  slight  leukocytosis 
of  between  9200  and  13,600  cells  jjer  cu.mm. 

The  phenolsulphonephthalein  test  showed  functional  deficiency 
of  the  kidneys,  43  per  cent  in  two  hours. 

The  pleural  fluid  showed  2300  cells  per  cu.mm.  in  the  first 
aspiration,  of  which  90  per  cent  were  lymphocytes,  and  600  cells 
per  cu.mm.  in  the  second  of  which  60  per  cent  were  lymphocytes. 
Cultures  were  sterile. 


Fig.  2. — Crayon  drawing  made  directly  from  the  heart  of  Case  I.  It  shows  the 
aneurysmal  thinning  at  the  apex  and  the  fibrosis  in  the  subendocardial  tissues.  The 
area  of  pericarditis  was  just  over  the  aneurysmal  thinning. 


Polygraphic  and  Elcctrocardioyraph  ic  kitudics.  Tolygraphic  studies 
showed  a  marked  auricular  wave  in  the  jugular  vein  associated  with 
distinct  pulsation  of  the  liver  of  the  ventricular  type,  duo  to  the 
relative  tricus})i(l  regurgitation. 

Electrocardiographic  studies  were  made  repeatedly  during  the 
course  of  the  patient's  illness.  They  showed  predominance  of  the 
left  ventricle.  The  voltage  was  low  in  all  three  leads  and  was  even 
lower  l)efore  the  patient  died.  The  Q-li-S  Avave  showed  widening 
of  0.12  second  and  some  notching  and  thickening  most  evident  in 
lead  II.  The  7'-wave  was  inverted  in  lead  I  throughout  and 
continued  from  the  S-phase  without  any  isoelectric  interval.  Toward 
the  end  the  7'-wave  l)ecame  less  distinct  and  almost  isoelectric  in 
leads  II  and  III.     There  were  occasional  nodal  and  bundle  extra- 
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systoles.     These  changes  are  ilhistrated  in  the  figures  and  explained 
in  their  subjoined  legends  (Fig.  1). 

Autopsy  Findings  (Fig.  2).  Heart.  The  heart  was  much  en- 
larged. There  was  an  irregular  area  of  thickening  over  the  peri- 
cardium on  the  anterior  surface  of  the^eft  ventricle.  This  showed 
an  old  patch  of  pericarditis  with  an  elevated  area  of  subpericardial 
connective  tissue.  On  section  the  wall  of  the  left  ventricle  was  very 
thin.  At  the  auriculoventricular  junction  it  was  less  than  2  cm. 
and  gradually  tapered  down  to  the  apex,  where  the  wall  was  only 
about  1  mm.  in  thickness.  At  the  apex  of  the  left  ventricle  there 
was  an  area  of  softening  and  marked  thinning  of  the  wall  about  2  cm. 
in  circumference.  Here  the  muscular  tissue  was  almost  completely 
destroyed;  this  destruction  was  more  evident  the  nearer  the  apex  one 
approached.  Large  plaques  of  firm  connective  tissue  wete  visible 
throughout  the  wall,  and  especially  on  the  septum.     The  papillary 


Fig.  3. — Section  at  the  apex  of  the  heart  in  Case  I,  showing  the  thinning  of  the 
wall  of  the  left  ventricle  and  the  almost  entire  absence  of  muscular  tissue  (in  the 
left  half  of  the  figure). 

muscles  were  firm  l)ut  shoAved  no  new  connective  tissue.  The  left 
ventricle  was  much  dilated;  the  chordje  tendinie  were  well  marked. 
There  were  no  thrombi.  The  mitral  valve  admitted  three  fingers 
easily.  The  anterior  flap  of  the  mitral  showed  thickening  at  the 
edge.  The  right  ventricle  showed  distinct  hypertroj)hy  and  dilata- 
tion. The  right  auricle  was  very  much  dilated.  The  tricuspid 
valve  admitted  three  fingers.  The  flaps  were  normal  and  the  aorta 
was  normal.  The  pulmonary  artery  showed  slight  atheromatous 
patches. 

Coronaries.  In  the  main  coronaries  and  the  larger  branches 
there  were  no  evidences  of  thrombosis.  At  a  point  1  cm.  from  the 
mouth  of  the  left  coronary  a  plaque  of  calcareous  deposit  in  the  wall 
compressed  the  lumen  with  almost  complete  mechanical  obstruction 
to  the  flow  of  blood.  Below  this  and  in  the  terminating  branches 
the  vessel  wall  was  thickened  and  in  ])Iaces  almost  obliterated 
(Fig.  3). 
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Lungs.  Both  lungs  were  congested.  The  pleura  over  the  right 
lung  was  thickened  and  white. 

Liver.    The  liver  was  moderately  enlarged  and  congested. 

Abdominal  Viscera.    The  abdominal  viscera  were  congested. 

Anatomical  Diagnosis.  ATieurysm  of  the  left  ventricle;  chronic 
congestion  of  the  viscera;  left  coronary  obstruction  1  cm.  below  its 
origin,  with  calcareous  deposit. 

Case  II. — Sticking  precordial  pain  and  signs  of  myocardial 
failure;  dyspnea  and  cyanosis;  dilatation  of  the  heart;  right  hydro- 
thorax;  nephritic  changes;  peculiar  pallor  associated  with  myo- 
cardial disease;  sudden  death. 

Autopsy  Findings.  Pericardial  adhesions;  aneurysm  of  a  large 
part  of  tlie  left  ventricle;  left  coronary  occlusion  of  the  anterior 
descending  branch. 

R.  X.,  aged  forty-six  years  was  admitted  to  the  hospital  June 
15,  1920,  with  dyspnea,  pain  in  the  chest,  cough  and  hemoptysis. 

The  present  illness  began  suddenly  one  month  before  the  patient's 
admission  with  sticking  pains  in  the  chest,  dyspnea,  and  marked 
weakness.  She  had  palpitation,  cyanosis  of  the  fingers  and  cough 
with  rusty  expectoration.  The  sticking  pain  over  the  lower  sternum 
was  continual. 

On  admission  the  patient  was  pale,  dyspneic  and  severely  ill, 
and  she  had  slight  cyanosis  of  the  lips  and  finger  tips  and  cold, 
clammy  skin.  Her  face  showed  a  peculiar  sallow  leaden  pallor  and 
an  expression  of  anxiety  and  suffering. 

Physical  examination  revealed  the  following: 

Eyes.     The  right  pupil  was  larger  than  the  left. 

Heart.  The  apex-beat  was  not  seen  or  felt  and  there  were  no 
thrills.  The  left  border  could  not  be  made  out.  On  auscultation 
the  sounds  were  weak.  No  murmurs  were  heard.  The  aortic 
second  sound  was  more  accentuated  than  the  pulmonic.  Digitalis 
did  not  improve  the  quality  of  the  apical  sounds.  The  pulse  was 
regular  but  scarcely  perceptible. 

Lungs.  The  lungs  showed  retraction  of  the  supraclavicular 
spaces  on  inspiration;  both  bases  were  dull  on  i)ercussion,  with 
diminished  voice  and  breath  sounds. 

Liirr.  The  liver  was  felt  two  fingers  below  the  costal  margin  and 
was  slightly  tender. 

K.rtrcniifirs.     The  extremities  were  edematous. 
Diagnosis  was  made  of  chronic  myocarditis  with  pleural  effusion 
at  the  left  base. 

Clinical  Course  and  Notes.  On  admission  the  \n\Uc  was  ini])er- 
ceptiblc  and  the  respirations  were  gasping  and  labon^d.  The  ])atient 
a])peare(l  in  grave  condition.  She  comi)laine(l  of  a  choking  sensa- 
tion, "  lieaxiness"  and  pain  in   the  epigastric  region,  pain  in    the 
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cardiac  region  with  a  sense  of  oppression  in  the  chest  and  difficulty 
in  breathing.     This  condition  continued  unchanged  for  days. 

The  temperature  was  normal  during  the  course  of  the  patient's 
illness. 

The  pulse-rate  was  fairly  even  between  SO  and  90. 

The  respirations  on  admission  were  between  32  and  38. 

After  one  week's  stay  at  home  she  was  readmitted,  with  severe 
sticking  pain  in  the  back  and  in  the  cardiac  region  and  dyspnea, 
which  were  slightly  relieved  by  rest  in  bed.  The  pulse  was  weak 
and  at  times  imperceptible.  She  coughed  and  expectorated  a  good 
deal  and  also  vomited  at  times. 

On  July  16,  twenty-six  ounces  of  blood-tinged  fluid  were  aspirated 
from  the  left  chest. 

After  August  1  the  pain  was  mainly  in  the  cardiac  region  and  be- 
came more  severe  and  so  constant  that  it  is  recorded  with  almost 
each  bedside  note.  At  times  the  patient  was  cyanotic,  restless  and 
irritable. 

On  September  15,  the  chest  was  again  aspirated  and  1400  cc  of 
bloody  fluid  obtained.  That  day  the  patient  showed  marked 
dyspnea,  cold,  clammy  sweat,  and  had  severe  precordial  pain.  The 
liver  was  palpable  three  fingers'  breadth  below  the  costal  margin  and 
edema  developed  on  the  dorsum  of  both  hands. 

The  systolic  pressure  was  at  times  below  120,  although  it  ranged 
to  145.  The  diastolic  pressure  ranged  above  45  and  up  to  90  mm. 
of  mercury.  On  October  10  it  was  145  mm.  of  mercury  systolic 
and  80  mm.  diastolic  pressure. 

On  October  15  the  patient  became  at  first  faint  and  then  died 
suddenly,  five  months  after  the  onset  of  her  illness. 

Roentgen-ray  Examination.  Roentgen-ray  examination  showed 
marked  enlargement  of  the  cardiac  shadow  to  both  sides  with  cloud- 
ing of  the  left  pulmonary  base.  The  apex  was  rounded.  The  heart 
was  rotated  parallel  to  the  diaphragm. 

Laboratory  Observations.  The  urine  showed  albumin  and  hyaline 
and  granular  casts. 

The  blood  Wassermann  test  was  negative. 

The  blood  showed  a  moderate  degree  of  secondary  anemia  and 
slight  leukocytosis  of  10,000  cells  per  cu.mm.  at  first,  and  toward 
the  end  between  16,800  and  20,800  cells  per  cu.mm. 

The  26  ounces  of  bloody  pleural  fluid  obtained  July  16  contained 
260  cells  per  cu.mm.,  of  which  90  per  cent  were  mononuclears. 
On  August  11  it  contained  400  cells  per  cu.mm.,  of  which  80  per  cent 
were  mononuclears. 

Electrocardiographic  Studies.  Electrocardiographic  examination 
showed  very  low  voltage  and  predominance  of  the  left  ventricle. 
The  Q-R-iS  wave  showed  slight  notching,  thickening  and  widening, 
which  became  more  distinct  with  the  progress  of  the  lesion,  reaching 
a  period  of  0.12  of  a  second.     The  predominance  of  the  left  ventricle 
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also  increased  during  the  course  of  the  ilhiess.  The  T-wave  was  at 
first  inverted  in  lead  I  and  fell  directly  from  the  descending  or 
catacrotic  arm  of  R  before  the  latter  had  reached  the  isoelectric 
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level.  Later  it  Ix-canie  less  i)r()niini'nt  and  almost  isoelectric  in 
lead  I.  Tlie  electrocardiographic  studies  gave  e\idiMicc  of  rapidly 
progressing  myodegenerative  changes  in  the  left  ventricle  (Fig.  4). 
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Autopsy  Findings  (Fig.  5).  Heart.  The  heart  was  enormous. 
The  pericardial  surface  was  shaggy  as  a  result  of  old  tough  adhesions. 
^'iewing  the  heart  from  the  anterior  aspect  the  left  ventricle  occupied 
almost  the  entire  field.  The  right  ventricle  occupied  a  compara- 
tively small  area  in  the  right  quadrant,  triangular  in  shape  and  bulg- 
ing forward.  The  left  ventricle  was  enormously  dilated;  the  apex 
wall  had  been  thinned  to  the  thickness  of  blotting  paper.  The 
upper  portion  of  the  ventricular  musculature  was  about  2  cm. 


Fig.  5. — Crayon  drawing  made  directlj-  from  the  heart  of  Case  IL  There  was 
occlusion  of  the  descending  or  anterior  branch  of  the  left  coronary.  The  peri- 
cardial surface  is  shaggj*,  with  old  adhesions.  The  left  ventricle  is  enormously 
dilated.  The  wall  of  the  aneurj'.sm  over  the  apex  is  very  thin.  A  large  irregular 
clot  almost  completely  fills  the  ventricle  and  is  adherent  firmly  to  the  septum  and 
less  firmly  to  the  wall  of  the  aneury.sni.  The  thrombus  undermines  the  endocardium 
at  the  upper  edge  of  the  aneurysm. 


thick,  and  toward  the  apex  the  thinning  was  rather  abrupt.  The 
endocardium  had  been  undermined  by  thrombosis  which  had  dis- 
sected the  wall  up  to  the  region  where  the  aneurysm  became  con- 
tinuous with  the  normal  mu.scle.  As  far  as  the  eye  could  judge 
the  apical  muscle  was  completely  transformed  into  connective  ti.ssue. 
The  ventricular  cavity  was  almost  completely  ()ccu])ied  by  a  huge 
avoid,  laminated,  hard,  white  clot.  The  clot  was  firmly  attached 
to  the  septum  for  almost  its  entire  length  and  was  le.ss  firndy 
adherent  to  the  inner  aspect  of  the  ventricular  wall.     The  only  part 
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of  the  ventricular  cavity  unoccupied  was  its  upper  portion.  Irregu- 
lar masses  of  fibrinous  clot  lay  loose  in  the  upper  part  of  the  ventricle 
and  were  an  obstacle  to  the  current  in  the  aortic  orifice.  The  mitral 
valve  admitted  two  fingers  easily.  There  was  no  thickening.  The 
musculature  of  the  right  ventricle  was  enormously  thickened.  The 
cavity  was  not  dilated.  The  left  auricle  showed  nothing  abnormal. 
Corollaries.  The  aortic  ring  showed  marked  atheroma  for  a 
short  distance  above  the  semilunar  valves.  The  coronary  artery 
admitted  a  medium-sized  probe  for  a  distance  of  2\  cm.  Beyond 
that  the  anterior  or  descending  branch  of  the  left  coronary  was 
completely  occluded.  Sections  were  made  of  the  remainder  of  its 
course  and  it  was  traced  down  into  the  wall  of  the  aneurysm.  The 
corresponding  coronary  vein  was  patent.  The  coronary  changes 
are  shown  in  the  illustration  (Fig.  6). 


Fig.  6. — Section  of  the  descending  branch  of  the  left  coronary  artery  in  Case  II 
at  its  termination  in  the  wall  of  the  aneurysm,  showing  its  occlusion  by  almost  hya- 
line connective  tissue.     Note  also  the  thinness  of  the  aneurysmal  wall. 

l.ungs.     The  lungs  showed  old  pleural  adhesions  at  both  bases. 

Ahdoiiiinal  J'iscera.  The  abdominal  viscera  showed  venous  con- 
gestion of  moderate  degree. 

Anatomical  Diagnosis.  Aneurysm  of  the  left  ventricle;  occlusion 
of  the  anterior  descending  branch  of  the  left  coronary  artery; 
cardiac  thrombosis;  chronic  pericarditis  with  adhesions;  hypertrophy 
of  the  right  ventricle;  chronic  congestion  of  the  viscera. 

Discussion.  The  outstanding  features  in  the  2  cases  re])()rted 
above  are:  (1)  The  precordial  distress  and  the  j)rominent  circula- 
tory symptoms;  (2)  myocardial  failure,  hydrothorax,  congestion 
and  enlargement  of  the  liver  and  congestion  of  the  viscera;  (3) 
electrocardiographic  changes,  indicating  jirogressive  disease  in  the 
myocardium;  (4)  striking  siniilarit\-  in  the  electrocardiographic 
records  in  the  2  cases  due  to  the  in\ ohenuMit  of  the  ai)i('al  portion 
of  the  left  ventricle  in  both  instances;  and  ("))  coronary  obstruction 
involving  the  descending  branch  of  the  left  coronary  artery. 

The  cardiac  syni])toms  developed  rapidly  in  both  cases.  The 
onset  was  sMd<l<M)  and  the  course  j)recipitant .     It  may  lic  surmised 
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that  the  attack  of  angina  abdominis  initiated  the  symptoms  and 
probably  coincided  with  the  pericarditis  in  the  first  case,  and  that 
the  attack  of  atNpical  angina  pectoris  initiated  the  symptoms  and 
coincided  with  the  coronary  closure  or  pericarditis  in  the  second  case. 

Kernig  called  attention  to  the  occurrence  of  pericarditis  within 
several  days  following  an  attack  of  angina  pectoris. ^^  Sternberg 
has  shown  that  the  pain  is  associated  with  the  patch  of  pericarditis.'^ 
Josue  also  says  that  in  most  cases  of  cardiac  aneurysm  the  pain 
has  been  absent  except  for  pericardial  synechise  covering  the 
aneurysmal  area.'^  The  pain  in  both  cases  in  this  report  was  more 
constant  and  continuous  than  in  typical  angina  pectoris,  and  in  the 
second  case  was  the  dominant  feature.  Allbutt  says  that  the  pain 
in  infarction  of  the  heart  is  more  continuous  than  in  t>-pical  angina.^® 

The  discrepancy  between  the  apex-beat  as  seen  and  the  weakness 
of  the  sounds  is  a  noteworthy  point  in  the  diagnosis  of  aneurysm  of 
the  apex.i'^ 

The  distinctive  clinical  features  that  are  common  to  both  cases 
relate  to  the  pericardial  adhesions,  the  myocardial  failure  and  the 
electrocardiographic  changes.  Hydrothorax  and  congestion  of  the 
liver  and  edema  developed  in  both  cases. 

It  has  been  affirmed  that  in  sudden  thrombosis  a  valuable  sign  is 
a  moderate  degree  of  leukocytosis.  In  2  cases  of  coronary  throm- 
bosis with  infarction  of  the  heart  recently  reported  there  was  a  leu- 
kocytosis of  21,400  and  33,500,  with  fever  and  angina  abdominis. 
The  leukocytosis  was  a  perplexing  point  in  the  diagnosis.'*  A  slight 
leukocytosis  was  present  in  our  Case  I,  9200  to  13,600  cells  per 
cu.mm.  In  our  Case  II,  with  marked  coronary  thrombosis,  it 
reached  as  high  as  20,800.  It  must  be  remembered  that  these 
cases  are  associated  with  pericarditis  and  with  anemia,  both  of 
which  factors  somewhat  affect  the  blood  count — the  anemia  rela- 
tively and  the  pericardial  inflammation  directly. 

Changes  that  take  place  in  electrocardiographic  findings  within  a 
short  interval  of  time,  and  without  the  influence  of  medication, 
must  necessarily  be  attributed  to  functional,  nervous,  toxic  or 
organic  causes.  When  the  changes  are  so  important  as  widening  of 
the  Q-R-S  wave  or  variation  in  the  T-phase  they  indicate  changes 
in  the  myocardium. 

There  is  a  striking  similarity  in  the  electrocardiographic  findings 
in  both  cases  of  aneurysm.  This  is  evident  from  the  figures.  The 
low  voltage  and  the  widening  of  the  Q-R-S-  wave  suggest  myocardial 
degeneration.  The  inversion  of  the  T  and  its  variations  also  evi- 
dence progressive  changes. 

A  characteristic  alteration  takes  place  in  the  form  of  the  T-wave 

'  Kernig,  W.:     Beri.  klin.  Wchnschr.,  1905,  42,  10. 

*  Sternberg,  M.:     Loc.  cit. 

'  Josu6,  O.:     Traite  de  I'arteriosclerose,  1909,  Paris. 

«  Allbutt,  C:     Loc.  cit.,  2,  463. 

'  Libman,  E.:     Tr.  Assn.  Am.  Phys.,  1919,  34. 

'  Levine,  S.  A.,  and  Tranter,  C.  L.:     Am.  Jour.  Med.  Sc,  1918,  155,  57. 


852  kahn:  aneurysm  of  the  left  ventricle 

following  experimental  ligation  of  the  branches  of  the  left  coronary 
artery  in  the  dog.^^  Immediately  following  the  ligation  the  T-wave 
becomes  more  prominent,  varying  in  height  with  the  size  of  the 
ligated  branch  of  the  left  coronary  artery.  Within  twenty-four 
hours  it  becomes  sharply  negative,  also  varying  in  size  with  the 
artery  ligated.  After  from  two  to  seven  days  it  gradually  becomes 
positive  again,  first  in  lead  III,  then  in  lead  II,  then  in  lead  I.  After 
the  fourth  week  the  T-wave  again  becomes  isoelectric  or  negative 
and  remains  so  until  death.  This  change  is  usually  associated  with 
a  low  voltage  /i?-wave.  The  change  of  the  T-wave  from  the  strongly 
positive  peak  to  a  markedly  negative  one  and  then  a  slower  return 
to  the  positive  isoelectric  form  is  so  characteristic  experimentally 
that  similar  changes  in  the  wave  in  man  may  reasonably  be  supposed 
to  be  due  to  similar  lesions  in  the  left  coronary  artery. 

It  is  peculiar  that  extrasystoles  occurred  only  in  Case  I,  which 
showed  much  less  involvement  than  Case  II.  It  is  probable  that 
the  degenerated  condition  of  the  muscle  in  the  second  case  was  no 
longer  a  source  of  excitation  of  the  ventricle,  whereas  in  the  first 
case  the  degeneration  was  not  so  complete  and  was  still  progressive 
at  the  junction  of  aneurysm  and  heart  muscle. 

Herrick  described  a  case  of  coronary  thrombosis  diagnosed 
clinically  in  which  the  descending  branch  of  the  left  coronary  and 
the  large  descending  branch  of  the  left  circumflex  were  completely 
obliterated  by  old  thrombi.  In  this  case  the  electrocardiograms 
taken  forty-one  days  after  the  obstructive  symptoms  showed  com- 
plete inversion  of  the  T-wave  in  leads  I  and  II.  Four  and  one-half 
months  later  the  voltage  was  lower,  the  R  was  notched  and  thick- 
ened and  the  T-wave  was  only  slightly  inverted  in  lead  I  and  was 
isoelectric  in  lead  11.'^'' 

Sternberg  discusses  the  occurrence  of  pericarditis  following 
attacks  of  angina  pectoris  which  he  calls  "pericarditis  episteno- 
cardiaca."  It  is  a  notable  symptom  of  this  type  of  myocarditis. 
He  describes  the  presence  of  myomalacious  foci,  either  superficial 
or  extending  to  the  surface  from  large  deeper  foci,  which  cause  a 
pericardial  exudate.  The  patch  of  pericarditis  is  apparently 
produced  in  the  same  or  similar  way  as  the  patch  of  pleurisy  over  a 
pulmonary  embolism.  He  divides  the  clinical  picture  of  these  cases 
into  three  stages:  The  first  is  a  period  of  stenocardial  attacks 
which  are  the  expression  of  obstruction  to  the  coronary  circulation. 
As  a  result,  myomalacious  foci  and  pericarditis  develop  in  the  left 
ventricle.  Then  a  period  follows  in  which  there  is  a  remission  of 
symptoms  without  i)ain  and  with  good  functional  activity  of  the 
heart.  It  is  during  this  stage  that  the  aneurysm  may  form  in  the 
wall  of  the  ventricle.  The  third  stage  is  the  occurrence  of  sudden 
death  due  to  heart  failure.-^ 

"  .Smith,  y.  M.:     Arch.  Int.  Med.,  1918,  22,  S. 

»»  Herrick,  J.  H.:     Jour.  Am.  Mod.  Assn.,  1919,  72,  387. 

"  Steniljerg,  M.:     IjOC.  cit. 
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Legg  and  Samuel  West  showed  that  the  coronary  arteries  are  not 
terminal  but  often  anastomosed  over  the  ventricles  and  the  apex.-^ 
The  anastomoses  could  reestablish  circulation  in  an  infarcted  area, 
and,  for  a  time  at  least,  enable  the  heart  to  functionate.  These 
findings  have  been  corroborated  by  many  experiments  since.^^ 

Herrick  called  attention  to  the  fact  that  while  sudden  obstruction 
of  the  coronary  arteries,  as  by  a  thrombus,  was  xevy  often  fatal  it 
was  not  necessarily  so. 

There  are  some  cases  in  which  death  is  delayed  for  several  hours, 
days  or  months,  or  recovery  occurs;  and  some  with  mild  symptoms, 
for  example,  a  slight  precordial  pain,  ordinarily  not  recognized,  due 
to  obstruction  in  the  smallest  branches  of  the  arteries,  in  which 
aneurysm  of  the  cardiac  wall  may  develop.^** 

Wooley,  in  1917,  reported  6  cases  of  aneurysm  of  the  left  ven- 
tricle with  coronary  disease.^^  Hughes  and  Wilson^^  each  reported 
a  case  of  ruptured  aneurysm  of  the  heart  at  the  apex  of  the  left 
ventricle  without  any  previous  symptoms.-^  Recently  2  cases  were 
reported  by  Lutembacher.-^  One  of  these  showed  an  aneurysm 
of  the  apex  of  the  left  ventricle,  surrounded  by  pericardial  adhesions, 
and  in  the  anterior  coronary  artery  there  was  a  small  patch  of 
endarteritis  partially  obstructing  its  lumen.  The  second  case  was 
associated  with  precordial  pain  and  muffled  sounds  and  revealed  an 
enormous  aneurysm  of  the  left  ventricle  with  pericardial  adhesions. 
The  liunen  of  the  anterior  branch  of  the  left  coronary  was  obliterated 
by  a  fibrinous  clot. 

Conclusions  and  Summary.  1.  ^Yhenever  extensive  myocardial 
changes  exist,  as  indicated  by  the  symptoms  and  by  electrocardio- 
graphic observations,  or  when  symptoms  of  coronary  thrombosis 
are  diagnosed,  myocardial  degeneration  and  thinning  of  a  portion 
of  the  ventricular  wall  should  be  suspected. 

2.  In  the  main  the  symptoms  of  aneurysm  of  the  heart  are  not 
otherwise  distinctive  from  the  symptoms  of  the  cardiovascular 
disease  in  the  course  of  which  the  aneurysm  develops. 

3.  Two  cases  are  presented  of  aneurysm  of  the  left  ventricle  with 
coronary  obstruction. 

4.  Both  cases  showed  electrocardiographic  changes  indicating 
progressive  disease  of  the  myocardium. 

5.  The  autopsy  findings  showed  aneurysm  of  the  apex  and  wall 
of  the  left  ventricle  with  pericardial  adhesions. 

6.  A  brief  review  of  the  recent  literature  on  cardiac  aneurysm  is 
presented. 

«  Legg,  J.  W.:     Loc.  cit. 
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109,  110,  187.     Smith,  F.  M.:     Am.  Jour.  Med.  Sc,  1918,  156,  706. 

"  Herrick,  J.  B.:     Jour.  Am.  Med.  Assn.,  1912,  59,  2015. 
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THE    USE    OF    THE   ELECTRIC    CAUTERY   IN    LARYNGEAL 
TUBERCULOSIS.! 

By  George  B.  Wood,  M.D., 

PHILADELPHIA. 

There  are  few  morbid  conditions  that  cause  more  distress  and 
pain  in  the  final  agonies  of  life  than  does  advanced  laryngeal  tuber- 
culosis, and  there  is  scarcely  another  condition  in  which  the  physician 
feels  more  hopeless,  not  only  in  his  eftorts  to  prolong  life  but  also  in 
his  endeavors  to  alleviate  suffering.  There  was  a  time  when  almost 
every  case  of  laryngeal  tuberculosis,  incipient  or  otherwise,  held  for 
the  afflicted  patient  a  future  to  which  even  his  physician  could  look 
forward  with  only  dread  and  misgiving.  Of  recent  years,  however, 
a  gradually  growing  confidence  has  replaced  the  pessimism  of 
yesterday,  so  that  today  the  laryngologist  is  not  necessarily  touched 
by  panic  when  an  incipient  case  of  tuberculous  involvement  of  the 
larynx  is  first  diagnosed.  For  this,  he  has  to  thank  not  only  the 
modern  treatment  of  general  tuberculosis,  and  we  must  recognize 
the  efficiency,  but  also  the  improvements  in  local  therapy.  The 
local  treatment  has  two  purposes:  one  palliative,  applicable  especi- 
ally to  advanced  and  hopeless  cases,  and  the  other  curative.  Both 
of  these,  however,  overlap  in  their  application.  Palliative  measures 
will,  at  times,  permit  the  swallowing  of  more  food  with  a  consequent 
improvement  in  the  nutrition  of  the  patient,  while,  on  the  other 
hand,  the  curati\e  methods  are  frequently,  and  almost  at  the 
moment  of  their  adoption,  attended  with  distinct  lessening  of  the 
pain  and  soreness.  In  this  paper  I  am  dealing  only  with  the  question 
of  curing  laryngeal  tuberculosis.  In  my  experience  the  application 
of  medicine,  such  as  lactic  acid,  formalin  and  other  germicides,  has 
little  effect  upon  the  progress  of  the  tuberculous  disease,  though 
their  use  is  frequently  indicated  to  combat  secondary  infections. 
The  real  curati\'e  measures  belong  to  the  domain  of  surgery.  Bloody 
surgery  of  the  tuberculous  larynx,  though  frecjuently  accompanied 
by  very  favorable  results,  has  reached  the  end  of  its  usefulness  for 
the  sole  reason  that  the  electric  cautery  will  in  almost  every  instance 
accomplish  the  same  results,  with  none  of  its  disadvantages,  and  it 
does  exceedingly  more  than  could  ever  be  hoped  for  from  other 
surgical  procedures.  It  is  undoubtedly  the  method  jxtr  cvccUcncc 
for  the  treatment  of  laryngeal  tuberculosis,  and  its  use  brings  to  the 
surgeon  that  i)eculiar  sense  of  elation  which  he  fe(>ls  when,  through 
his  interference,  sull'ering  and  tleath  iiaxc  Ixhmi  a\erted. 

Clinically,  laryngeal  tuberculosis  assumes  \ari(nis  forms  due  to 
the  anatomy  of  the  ])art  invol\  ed,  to  the  resistance  of  the  individual, 

'   Head  t)cfore  the  American  College  of  SurKCoiit*,  Octoher  2S,  1921. 
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to  tlie  presence  of  secondary  infections  and  to  other  modifying 
circumstances;  but  the  disease  itself  is  essentially  a  cellular  infiltra- 
tion Avith  the  formation  of  tubercles.  This  infiltration  is  avascular, 
so  that  the  cells  in  the  center  of  the  enlarging  tubercle,  lacking 
nutrition,  rapidly  degenerate  under  the  action  of  the  tuberculous 
toxins,  giving  rise  to  the  characteristic  caseation.  If  it  were  possible 
to  revascularize  this  tissue  a  big  step  would  undoubtedly  be  taken 
toward  the  cure  of  the  lesion.  Bier  recognized  this  fact  when  he 
introduced  his  method  of  inducing  h^-peremia.  I  believe  that  the 
beneficial  action  of  the  cautery  is  due  more  to  the  revitalization  of 
the  tissues  than  to  the  destructive  action  of  the  heat. 

In  1910  I  removed  with  a  cautery  snare  for  diagnostic  purposes  a 
portion  of  a  suspicious  tonsil  from  an  arrested  case  of  pulmonary 
tuberculosis.  The  portion  of  the  tonsil  removed  showed  extensive 
typical  tonsillar  tuberculosis.  Five  days  later  I  removed  another 
portion  of  this  tonsil,  including  the  scar  made  by  the  previous 
cauterization.  In  this  scar  there  was  already  a  well-developed 
fibrous  tissue,  changing  the  histologic  picture,  so  that  now  only  a 
single  tubercle  was  found  after  the  examination  of  numerous  sections, 
and  this  small  tubercle  was  being  rapidly  converted  into  fibrous 
tissue.  This  finding  led  to  a  series  of  experiments  on  guinea-pigs. 
After  experimenting  with  tubercle  bacilli  of  various,  degrees  of 
pathogen'city  I  was  finally  able  to  produce  localized  cutaneous 
lesions  of  the  abdomen.  Some  of  these  lesions  I  partially  excised,  as 
controls,  and  others  I  cauterized,  not  destroying  them  completely 
but  only  making  a  fairly  deep  puncture  cut  through  the  center  with 
the  electric  knife.  The  tubercles  partially  excised  developed 
without  any  evidence  of  even  retardation,  while  those  cauterized 
invariably  disappeared.  By  killing  the  pigs  at  various  stages  a 
histologic  study  was  made  of  the  healing  process. 

In  three  days  after  the  cauterization  there  developed  a  distinct 
zone  of  inflammatory  reaction  around  the  area  of  destruction.  This 
reaction  was  manifest  by  the  presence  of  newly  formed  bloodvessels, 
congestion  and  fibroblasts.  In  six  days  the  zone  of  reaction  was 
much  more  marked  and  the  bloodvessels  were  larger  and  more 
numerous.  Also,  there  was  a  distinct  deposit  of  fibrous  tissue 
betAveen  the  epithelioid  cells  of  the  tuberculous  mass.  At  this  time 
the  tuberculous  process  beyond  the  zone  of  reaction  was  apparently 
unaltered,  except  that  it  seemed  to  be  decreasing  in  size.  In  twenty 
days  a  complete  fibrous  cicatrix  had  formed  throughout  the  zone  of 
the  inflammatory  reaction,  and  though  there  was  still  some  evidence 
of  the  tuberculous  disease  in  the  tissue  beneath  the  scar,  the  epithe- 
lioid cells  were  being  rapidly  replaced  by  fibrous  tissue  throughout 
the  entire  tuberculous  area.  To  sunmiarize:  An  eschar  formed  by 
the  cauterization  is  sloughed  oft"  by  the  formation  of  granulation 
tissue.  The  development  of  the  granulation  tissue  is  attended  by 
the  formation  of  new  l)loodvessels  which  grow  through  a  previously 
vascular  area.     This  brings  nutrition  to  the  fixed  connective-tissue 
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elements,  enabling  them  to  withstand  the  action  of  the  tubercle 
toxin,  and  it  is  also  possible  that  the  epithelioid  cells  themselves, 
because  of  the  added  nutrition,  develop  into  fibroblasts.  The 
object  then  of  our  cauterization  of  a  tuberculous  larynx  is  not  so 
much  a  destruction  as  it  is  a  healing  of  the  tubercle,  and  the  great 
advantage  to  the  patient  that  the  cautery  has  over  bloody  surgery 
is  that  important  organs  are  not  removed  or  destroyed  except  by  the 
disease  itself.  At  the  present  time  I  believe  that  all  the  various 
clinical  types  of  localized  tuberculous  lesions,  be  they  infiltrative, 
ulcerative  or  of  the  tumor  t>T)e,  if  they  are  within  reach,  will  be  more 
successfully  combated  by  the  cautery  than  by  any  other  form  of 
treatment,  no  matter  in  what  part  of  the  throat  or  larynx  they 
occur. 

Technic.  The  object  of  the  cauterization  is,  as  has  been  stated, 
the  production  of  an  eschar  rather  than  destruction  of  all  the 
tuberculous  tissue,  and  this  fact  makes  the  procedure  a  compara- 
tively minor  affair.  The  application  of  the  cautery  may  be  done 
either  by  direct  or  indirect  laryngoscopy.  There  are  a  number  of 
laryngologists  who  prefer  the  direct  method  and  some  who  even  use 
suspension  laryngoscopy.  In  certain  cases  the  direct  method  can 
be  used  with  advantage,  but  the  ease  with  which  the  cauterization 
of  the  larynx  can  usually  be  accomplished  by  the  indirect  method 
makes  this  method  the  one  of  choice  in  the  majority  of  cases.  Of 
course  the  laryngologist  must  be  trained  in  the  intralaryngeal 
manipulation  of  instruments. 

Concerning  the  equipment,  it  is  important  that  the  supply  of 
electricity,  whether  from  battery  or  from  a  street  current  controlled 
by  a  rheostat,  is  of  sufficient  strength  to  heat  the  cautery  kni^•es  to 
a  white  heat  almost  instantaneously.  Also,  the  platinimi  point  of 
the  knife  should  be  shorter  than  the  usual  pattern,  in  order  to  prevent 
burning  of  the  normal  mucosa,  which  is  apt  to  occur  from  spasmodic 
closure  of  the  larynx.  Three  types  of  knives  are  necessary:  A 
sharp-pointed  knife  for  puncture;  a  large,  flat  knife  for  searing 
ulceration;  and  a  small  wire  loop  for  treating  small  infiltrations. 

Cauterization  of  the  larynx  should  always  be  done  under  local 
anesthesia.  I  prefer  the  following  method :  One  grain  of  powdered 
cocain  is  placed  in  a  sterile  glass  and  a  cotton  ap])licator  soaked  with 
sterile  water  is  dipped  in  the  powder.  This  application  is  carried 
into  the  larynx  as  far  as  possible,  though  in  many  cases  the  patient's 
reflexes  will  prevent  the  swab  being  introduced  below  the  ventricular 
bands  on  the  first  trial.  After  waiting  three  minutes  a  second 
ap])lication  is  made,  using  more  of  the  original  grain  of  cocain,  and 
it  will  be  found  at  this  time  that  the  swab  can  be  carried  directly 
to  the  area  to  be  cauterized.  After  waiting  another  three  minutes 
we  can  generally  proceed  with  the  cauterization.  However,  some- 
times a  third  a])i)h"(ati()n  is  necessary.  Tlic  swabl)ing  has.  in  my 
hands,  Ix'cn  nuich  more  eflicacious  in  ])roducing  anesthesia  than  the 
instillation  of  cocain  with  the  syringe. 
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Experience  alone  enables  the  operator  to  best  judge  the  amount 
and  character  of  the  burn  which  he  should  make  in  each  individual 
case.  As  a  guiding  rule,  infiltration  and  swelling  require  ignipunc- 
ture,  while  ulcerations  should  be  seared  with  a  broad  knife.  Tuber- 
culomas, especially  those  occurring  in  the  interarytenoid  space, 
must  be  more  or  less  completely  destroyed,  and  here  again  the  larger 
knife  is  necessary. 

AMien  the  epiglottis  is  involved  without  ulceration  a  series  of 
punctures  should  be  made  into  the  swelling,  perhaps  one-eighth  to  a 
quarter  of  an  inch  apart.  In  making  these  punctures  a  sharp- 
pointed,  short  knife  is  plunged  into  the  tissue  while  still  cold  and 
then  the  current  is  turned  on  for  a  moment  until  there  is  a  surround- 
ing areola  of  Avhite  eschar.  If  there  is  ulceration  the  exposed  tissues 
should  be  seared  with  a  flat,  broad  knife.  Formerly,  and  even  today 
by  some  laryngologists,  a  badly  tuberculous  epiglottis  calls  for 
immediate  removal.  I  believe,  however,  that  better  results  can  now 
be  obtained  with  the  cautery  in  almost  every  instance,  though 
freedom  from  pain  may  not  be  quite  as  quickly  obtained.  The  \ery 
grave  risk  of  a  dissemination  of  tubercle  bacilli,  however,  is  avoided 
and  we  are  able  to  preserve  as  much  of  the  epiglottis  as  has  not  been 
absolutely  destroyed  by  ulceration. 

The  use  of  the  puncture  for  infiltrations  and  the  broad  knife  for 
ulcerations  applies  to  other  portions  of  the  upper  larynx  besides  the 
epiglottis.  In  the  pyriform  swellings  of  the  arytenoid,  which  are 
so  common  in  laryngeal  tuberculosis,  ignipuncture  is  remarkably 
efficient  and  the  rapid  reduction  in  the  swelling  is  astonishing. 
Below  the  level  of  the  arytenoids,  however,  ignipuncture  should  not 
be  used,  except  perhaps  in  cases  attended  with  marked  swelling  of 
the  ventricular  bands  and  of  the  walls  of  the  larynx  just  abo\'e  them. 
Infiltrative  growths  below  this  level  interfering  with  the  functioning 
of  the  cords  are  usually  so  intimately  connected  with  these  im])ort- 
ant  structures  that  great  care  must  be  exercised  in  their  reduction. 
The  amount  of  destruction  can  be  more  accurately  gauged  if  the 
tissue  is  attacked  from  the  surface  rather  than  from  a  puncture  of 
indeterminate  depth.  In  this  region  an  attempt  should  be  made  to 
remove  the  exuberant  tissue  down  to  the  level  of  the  normal  struc- 
tures, and  not  deeper  unless  the  disease  process  has  already  destroyed 
their  contour.  When  the  ventricle  of  Morgagni  is  involved,  as  it 
frequently  is,  a  broad  knife  bent  sideways  should  be  introduced 
just  below  the  edge  of  the  false  chord.  The  large  tuberculomas 
which  occur  in  the  inner  arytenoid  region  are  most  efficiently 
attacked  by  a  broad,  large  knife.  A  small  wire  loop  makes  the  best 
type  of  knife  for  dealing  with  small  tuberculomas  on  the  vocal 
cords  or  vocal  processes. 

I  have  never  seen  any  very  violent  reaction  following  the  use  of 
the  cautery  in  the  laryiLX,  such  as  might  threaten  closure  of  the 
lan-nx  from  edema,  and  usually  the  resulting  .soreness  is  only  enough 
to  cause  a  slight  discomfort  for  the  first  twenty-four  to  forty-eight 
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hours.  In  two  cases  complete  aphonia  followed  cauterization  of  the 
vocal  cords;  one  lasting  only  for  two  days  and  the  other  for  an 
luiknown  length  of  time,  as  the  patient  passed  out  of  my  hands  soon 
after  this  happened.  I  cannot  recall,  at  the  present  writing,  any 
other  untoward  result,  great  or  small,  following  the  use  of  the 
cautery  in  the  larynx. 

The  repetition  of  the  cauterization  should  not  be  undertaken  until 
the  previous  one  has  healed,  unless  an  entirely  new  area  of  the  larynx 
needs  to  be  treated.  Then  a  second  cauterization  may  take  place 
within  a  few  days  as  soon  as  danger  of  any  reaction  has  passed. 
The  benefit  to  be  expected  from  a  cauterization  cannot  be  fully  , 
determined  until  probably  three  or  four  weeks  have  elapsed,  during 
which  time  the  slow  process  of  cicatrization  is  going  on.  On  the 
other  hand  it  is  not  uncommon  to  see  the  tuberculous  ulcer  covered 
with  normal  epithelium  within  a  week  or  ten  days  following  the 
cauterization. 

There  are,  of  course,  therapeutic  measures  necessary  to  a  success- 
ful handling  of  laryngeal  tuberculosis  other  than  the  use  of  the 
cautery,  as  the  local  lesion  is,  in  the  vast  majority  of  cases,  associated 
with  pulmonary  disease.  It  is  essential  that  appropriate  general 
treatment  be  adopted  for  the  control  of  the  pulmonary  condition, 
and  this  general  treatment  is  an  important  aid  to  the  local  therapy. 
In  many  of  these  cases,  howe^'er,  the  cure  of  the  laryngeal  condition 
is  so  important  that  sometimes  the  general  therapy  has  to  be  modi- 
fied, so  that  the  patient  may  be  in  the  hands  of  a  competent  spe- 
cialist. Also  as  to  local  measure,  we  must  recognize  the  importance 
of  vocal  rest,  the  application  of  various  medicines  for  the  control 
of  secondary  infections  and  the  relief  of  pain.  Untreated  laryngeal 
tuberculosis  usualh'  follows  in  its  course  the  progress  of  the  pulmo- 
nary condition,  although  frequently  it  becomes  the  predominating 
lesion,  developing  much  more  rapidly  than  the  disease  in  the  lungs. 
On  the  other  hand,  I  have  frequently  seen  laryngeal  lesions  heal 
under  the  application  of  the  cautery  while  the  pulmonary  condition 
was  growing  progressively  worse.  I  am  so  enthusiastic  about  the 
use  of  the  cautery  in  this  disease  that  I  believe  90  per  cent  of  incipient 
cases  can  l)e  cured  and  that  the  benefit  obtainable  is  only  limited 
by  our  ability  to  reach  all  of  the  diseased  structures,  provided  the 
patient  has  enough  vitality  to  produce  the  necessary  reaction  for  the 
healing  of  the  burned  area. 

The  use  of  the  electric  cautery  in  the  treatment  of  laryngeal 
tuberculosis  is  not  a  new  iflea  nor  am  I  ]iresenting  any  s])ecial 
technic.  I  am  simjjly  making  an  earnest  plea  for  its  more  widely 
spread  adoption.  Any  sanatorium  not  equipped  both  in  its 
])ers()nnel  and  in  its  instrumentarium  for  the  cauterization  of 
tuberculous  lesions  of  the  n])i)er  res])iratory  tract  is  not  giving  its 
tuberculous  ])atients  the  utmost  of  mo<lern  medicine,  and  the  lar>"ii- 
gologist  who  fails  to  avail  himself  of  its  advantages  is  not  a  proper 
person  to  treat  this  disease. 
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PANCREATITIS  FOLLOWING  MUMPS:  REPORT  OF  A  CASE 
WITH  OPERATION. 

By  Louise  AV.  Farnam,  Ph.D.,  M.D., 

NEW    HAVEN. 

(From  the  Department  of  Surgery,  Yale  University.) 

The  occurrence  of  pancreatitis  following  mumps  has  been  re- 
ported many  times,  although  in  but  one  instance  was  there  an 
autopsy  to  furnish  objective  evidence  of  the  disease.  In  the  re- 
mainder, clinical  findings  in  the  shape  of  more  or  less  definite  symp- 
toms and  signs  rather  than  pathological  changes  in  the  pancreas 
provide  the  data  on  which  the  clinical  entity  is  based.  The  case 
reported  in  this  papef  is  added  to  the  series  only  because  at  operation 
the  lesion  was  plainly  visible  to  the  operators. 

The  ordinary  text-books  of  medicine  and  pediatrics  do  not  mention 
pancreatitis  among  the  possible  complications  of  mumps,  while 
the  larger  systems  refer  to  it  very  briefly.  For  example,  Osier  and 
McCrae  in  Modern  Medicine,  and  the  Xelson  Loose-leaf  Medicine 
in  short  paragraphs  give  the  symptoms  as  epigastric  pain,  vomit- 
ing and  diarrhea;  the  former  says  that  it  is  "not  an  uncommon" 
complication,  the  latter  that  it  is  "not  common."  As  many  of 
the  cases  observed  have  been  in  France,  it  is  not  surprising  that 
Hutinel  and  Nobecourt,  and  also  Grancher  and  Comby,  describe 
the  condition  slightly  more  fully  and  quote  some  of  the  original 
articles. 

The  possibility  of  simultaneous  disease  in  these  two  glands,  so 
similar  in  structure,  has  been  commented  on  by  many  of  the  older 
WTiters,  and  cases  of  parotitis  accompanied  by  pancreatitis  have 
been  reported.  In  these  the  parotitis  was  not  of  the  epidemic 
variety  but  secondary  to  some  other  disease.  One  of  the  earliest 
to  which  a  reference  was  found  is  in  the  Latin  monograph  published 
by  Schmackpeffer,  in  Germany,  in  1817.  The  patient,  a  pregnant 
syphilitic  woman,  had  received  quite  vigorous  mercurial  treatment 
for  several  months  before  delivery  and  had  had  marked  ptyalism. 
She  died  three  days  after  delivery.  For  several  weeks  before,  she 
had  had  a  severe  parotitis  and  abdominal  pain  attributed  to  the 
pregnancy.  At  autopsy,  among  a  number  of  pathological  findings, 
intense  redness  and  swelling  of  the  pancreas  was  recorded.  An 
English  clinician  who  was  impressed  by  the  possible  connection 
between  disease  of  the  parotids  and  of  the  pancreas  was  Thomas 
Sewall,  who  wrote  in  1814.  He  describes  an  acute  swelling  of  both 
parotids  immediately  preceding  an  illness  characterized  by  intense 
epigastric  pain,  nausea  and  vomiting  in  a  young  man  who  died  of 
what  was  considered  cancer  of  the  pancreas. 
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In  1836  Mondiere,  in  France,  in  a  series  of  articles  on  the  pan- 
creas, laid  stress  on  its  similarity  to  the  parotid  gland  and  quoted 
the  following  two  authors,  whose  original  articles  have  not  been 
obtained:  Andral  had  seen  an  injected  pancreas  in  a  patient  who 
had  died  of  a  fever  accompanied  by  a  parotitis,  and  Robouam  or 
Roboica,  as  variously  spelled,  some  time  previously  had  described 
a  case  of  parotitis  accompanied  by  pancreatitis.  Mondiere 's 
information  is  not  detailed  or  direct. 

The  next  reference  to  the  matter  is  not  found  until  1887,  when 
Fabre,  in  writing  a  number  of  papers  on  his  experiences  in  four 
epidemics  of  mumps,  described  12  cases  which  showed  marked 
epigastric  tenderness  accompanied  in  5  instances  by  diarrhea  and 
in  4  by  vomiting.  He  suggested  the  possibility^  that  the  pancreas 
might  be  involved.  The  author  who  gave  the  impetus  to  the 
French  clinicians  in  looking  for  this  complication  was  Cuche  (1897). 
In  one  epidemic  he  had  26  cases  of  mumps,  and  of  these  20,  accord- 
ing to  his  diagnosis,  had  pancreatitis.  Simonin's  paper  (1903) 
contained  observations  on  a  large  number  of  cases  of  mumps  and 
an  interesting  discussion,  which  is  often  quoted.  Altogether  119 
cases  have  been  described  in  medical  literature  in  which  the  author 
claims  to  have  observed  a  pancreatitis  attributed  to  mumps.  The 
reliability  of  the  diagnoses  varies  all  the  way  from  a  questionable 
one  in  the  case  of  a  girl  who  was  exposed  to  mumps,  and  eleven 
days  later  had  epigastric  pain,  nausea  and  vomiting,  to  a  certainty 
in  the  case  reported  by  Lemoine  and  Lapasset,  where  at  autopsy 
the  pancreas  and  parotids  were  both  carefully  examined  and  found 
diseased.  Not  all  cases  are  described  in  detail,  so  it  is  not  possible 
to  make  an  exact  statistical  study  of  the  time  of  onset,  the  age  or 
sex  incidence;  the  stool  and  urine  examinations  and  the  pulse  and 
temperature  record  are  given  in  only  a  few  instances. 

In  56  reports  the  number  of  days  between  the  onset  of  the  parotitis 
and  the  abdominal  symptoms  is  given.  In  28  the  interval  was 
four  to  seven  days,  but  there  was  one  rather  doubtful  case  (Sharp) 
in  which  eight  weeks  elapsed  between  the  two  diseases.  There 
were  4  cases  in  which  the  time  was  two  weeks,  one  of  them  being 
that  of  Lemoine  and  Lapasset,  which  came  to  autopsy.  Ten 
times,  the  interval  was  less  than  four  days.  It  is  also  interesting 
to  note  that  in  five  patients  in  whom  symptoms  of  pancreatitis 
were  fairly  marked  the  parotitis  developed  after  the  pancreatitis. 
These  are  the  observations  of  four  different  men.  Sharp,  Freund, 
Simonin  and  Michel,  and  in  the  case  of  the  latter  the  interval  was 
nineteen  days.  In  this  resi)ect  the  complication  resembles  the 
orchitis  which  occasionally  precedes  mumps.  There  are  also  in- 
chuled  in  the  list  of  119  cases  4  in  which  the  only  indication  that 
the  patient  had  mumps  was  from  the  development  of  symptoms  of 
pancreatitis.  These  all  occurred  in  families  which  had  recently 
had  or  were  having  mumps  and  iii  persons  who  had  not  previously 
had  the  disease. 
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Males  seem  more  prone  to  this  complication  than  females.  The 
sex  of  the  patient  was  mentioned  99  times—  SI  males  and  18  females. 
This  may  be  partly  accounted  for  by  the  fact  that  several  observers 
wrote  about  epidemics  among  soldiers.  When  these  02  cases  are 
deducted  it  leaves  the  proportion  for  the  civil  population  18  to 
29  in  favor  of  males.  But  this  figure  is  too  small  to  use  in  terms 
of  percentages.  Cuche  reports  20  cases  of  pancreatitis  among  26 
soldiers  who  had  mumps,  while  Simonin  obserAing  652  cases  of 
mumps  over  a  period  of  several  years  in  general  practice  found 
only  10.  Fabre  in  four  different  epidemics  was  only  able  to  count 
12  cases  which  in  any  way  suggested  pancreatitis.  All  of  Simonin 's 
cases  were  also  in  young  men.  It  seems  safe,  then,  to  assume  that 
young  men  have  a  greater  tendency  to  develop  this  complication 
than  girls. 

The  age  incidence  is  also  largely  influenced  by  the  groups  of 
soldiers.  Although  the  exact  age  is  not  given  in  every  case,  58  of 
the  patients  were  at  least  eighteen  years  of  age;  31  are  mentioned 
as  children,  or  the  actual  age  is  given  as  under  eighteen.  The 
youngest  patient  was  Finizio's,  eleven  months  old,  the  oldest 
Routh's  fifty-eight  years  old,  but  the  next  youngest  was  four  and 
the  next  oldest  twenty-seven.  The  large  majority  of  the  patients, 
considering  the  soldiers  eighteen  to  twenty-two  years  old,  are 
between  the  ages  of  eight  and  twenty-four. 

It  is  difficult  to  draw  any  conclusion  as  to  the  frequency  of  pan- 
creatitis in  mild  or  severe  attacks  of  mumps.  No  author  hazards 
a  definite  opinion,  and  from  the  descriptions  it  sounded  as  if  it 
might  develop  in  all  degrees  of  severity.  In  12,  other  complications 
occurred;  orchitis  7  times,  involvement  of  the  submaxillaries  3 
times,  in  1  the  sublingual  glands  were  inflamed  and  in  2  there  were 
signs  of  meningitis.  Phillips  reports  a  case  of  scarlet  fever  in 
which  there  was  a  parotitis,  abdominal  symptoms  pointing  to  the 
pancreas  and  a  large  abdominal  mass.  It  is  difficult  to  decide 
whether  this  was  a  case  of  mumps  or  merely  a  parotitis  compli- 
cating scarlet  fever  with  an  undetermined  abdominal  complication. 
It  has  not  been  included  in  any  of  the  figures  given. 

The  duration  of  abdominal  symptoms  is  usually  quite  short.  In 
a  great  many  instances  the  authors  imply  that  the  attack  lasted 
only  twenty-four  to  forty-eight  hours.  The  longest  duration  re- 
corded is  twenty-five  days,  which  is  quite  exceptional,  even  severe 
cases  lasting  only  a  week.  All  but  the  patient  of  Lemoine  and 
Lapasset,  an  Algerian  soldier,  recovered. 

All  authors  in  describing  the  symptoms  begin  with  epigastric 
pain  and  tenderness.  Many  mention  the  fact  that  the  most  sen- 
sitive region  is  usually  to  the  left  of  the  midline  and  may  extend 
to  the  left  h\'pochondrium.  The  pain  may  be  very  intense,  necessi- 
tating the  use  of  morphin.  It  is  usually  accompanied  by  nausea 
and  vomiting.     In  40  cases  pain  was  specifically  mentioned.     Diar- 
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rhea  is  given  in  the  systems  of  medicine  as  the  usual  accompani- 
ment of  the  condition,  but  in  the  30  accounts  in  which  mention  was 
made  of  the  stools  5  were  described  as  normal,  10  as  constipated 
and  in  only  13  instances  was  there  diarrhea  alone.  In  2  consti- 
pation was  followed  by  diarrhea, 

A  mass  in  the  epigastrium  was  felt  only  13  times.  Zunmerli's 
description  is  particularly  convincing.  In  one  of  his  patients  the 
pulsations  of  the  aorta  were  transmitted  through  the  mass,  so 
that  on  first  examination  it  was  thought  the  mass  pulsated.  Its 
gradual  decrease  in  size  was  followed  from  day  to  day.  Jaundice 
was  noted  only  3  times. 

A  slight  rise  in  temperature  often  accompanies  the  pancreatitis, 
though  on  4  occasions  temperatures  as  high  as  103°  and  104°  F. 
are  reported.  In  at  least  7  cases  there  was  no  rise  in  temperature. 
The  pulse-rate  is  seldom  mentioned,  though  4  cases  of  definite 
bradycardia  were  noted  in  which  the  pulse-rate  was  from  56  to 
64  beats  per  minute  even  in  the  presence  of  an  elevation  of  temper- 
ature.    In  other  patients  the  pulse-rate  was  as  high  as  90  to  120. 

Urine  and  stool  examinations  are  rare.  In  the  urine  the  authors 
show  most  interest  in  the  presence  of  sugar,  which  was  found  in 
only  2  cases  in  the  23  times  that  it  was  sought.  Acetone  and  diacetic 
acid  were  found  4  times,  in  each  instance  the  accompaniment  of 
severe  vomiting.  In  the  stools  neutral  fat  was  found  6  times. 
However  there  were  only  7  stool  analyses,  so  that  this  figure  by 
itself  may  be  misleading.  The  eleven  months'  old  baby  showed 
a  very  marked  impairment  of  the  power  to  digest  fat  (Finizio). 

Zimmerli  gives  the  leukocjle  count  in  his  sickest  patient  through- 
out the  course  of  the  disease.  There  was  a  primary  leukopenia 
with  a  relative  decrease  in  lymphocytes  (white  blood  cells,  6S00; 
lymphocytes,  15  per  cent),  while  during  convalescence  there  was 
still  a  leukopenia  but  a  relative  lymphocytosis  of  45  per  cent,  which, 
of  course,  is  characteristic  of  uncomplicated  mumps. 

In  summarizing  the  observations  on  these  119  cases  one  would 
include  the  following  generalizations :  An  acute  abdominal  condition, 
probably  a  pancreatitis,  is  sometunes  associated  with  epidemic 
parotitis.  It  occurs  more  often  in  boys  and  young  men  than  in 
other  classes  of  the  population;  it  usually  follows  but  may  pre- 
cede the  parotitis  or  may  })e  the  only  manifestation  of  the  disease. 
It  is  characterized  by  intense  epigastric  pain,  often  vomiting, 
occasionally  diarrhea  or  constipation  and  a  slight  rise  in  temper- 
ature. A  mass  may  sometimes  be  felt  in  the  epigastrium.  It 
usually  runs  a  short  benign  course  and  has  not  been  shown  to  att'cct 
the  internal  secretion  of  tlie  pancreas.  The  case  about  to  be  re- 
ported conforms  in  many  respects  to  this  summary,  but  was  more 
serious  in  its  developments. 

Report  of  Case.  'Hie  patient  was  an  Italian  man,  aged  twenty- 
three  years,  whose  i)ast  and  family  histories  were  unimportant. 
He  did  not  remember  having  luul  mumps  as  a  child. 
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He  entered  the  New  Haven  Hos])ital  April  11,  1920.  About 
two  weeks  previously  he  had  had  a  painful  swelling  at  the  angle 
of  the  right  jaw.  His  doctor  had  diagnosed  it  as  mumps,  ordered 
an  ice-cap  and  told  the  patient  he  had  a  little  fever.  The  patient 
did  not  suffer  much  but  went  to  bed.  His  tem])erature  was  normal 
after  four  days  and  he  felt  better,  but  on  the  fifth  day  he  began  to 
have  some  epigastric  pain.  This  was  worse  at  night,  fairly  sharp, 
but  was  not  relieved  by  cathartics.  His  tein])erature  began  to 
go  up  shortly  after  this,  but  two  days  before  admission  he  was 
able  to  get  up  and  travel  on  the  train.  At  the  time  of  entrance  he 
said  that  he  felt  very  sick  and  complained  of  both  pain  and  swelling 
of  the  abdomen.     There  was  no  history  of  vomiting. 

Physical  examination  on  entrance  showed  a  painless  swelling  in 
the  right  parotid  region  and  a  scab  on  the  forehead  which  he  said 
had  come  from  a  boil  opened  by  his  doctor  a  few  days  before.  The 
patient's  color  was  sallow  and  he  held  himself  A'ery  quietly  in  bed 
with  knees  and  thighs  flexed.  The  chief  positive  findings  were  in 
the  abdomen.  This  was  distended,  with  marked  fulness  in  the 
epigastrium.  There  was  tympany  from  the  xiphoid  to  10  cm. 
above  the  umbilicus,  and  then  there  was  a  transverse  strip  of 
dulness  extending  across  the  abdomen,  about  6  cm.  wide,  merg- 
ing in  dulness  in  the  flanks.  The  tenderness  was  most  marked 
over  this  dull  area  in  the  middle  and  to  the  right  but  not  to  the 
left.  There  was  also  muscle  spasm  and  rigidity  above  the  um- 
bilicus. The  remainder  of  the  abdomen,  as  the  patient  was  half- 
sitting,  was  dull  to  percussion  and  there  was  a  definite  fluid  wave. 
The  heart  and  lungs  were  negative.  His  temperature  was  between 
100°  and  101°  F.  on  the  first  day.  The  urine  contained  no  sugar 
or  albumin.  The  white  blood  cell  count  was  17,S00,  with  SO  per 
cent  polymorphonuclear  leukocytes. 

The  patient  was  obviously  suffering  from  an  acute  alxlominal 
condition  and  a  tentative  diagnosis  of  pancreatitis  was  made  on 
the  basis  of  the  markedly  localized  abdominal  signs.  A  laparotomy 
was  performed  within  a  few  hours  of  entrance.  A  midline  incision 
was  made  in  the  epigastrium,  releasing  a  gush  of  thin  ])urulent 
fluid  of  about  the  consistency  and  color  of  tomato  soup.  This 
fluid  was  free  in  the  peritoneal  cavity.  Six  liters  were  aspirated. 
The  omentum  appeared  much  inflamed,  but  there  was  no  fat 
necrosis.  Upon  exploring  the  abdomen  all  organs  ai)i)earcd  normal 
until  the  pancreas  was  ex})ose(l.  This  was  done  by  turning  uj)  the 
transverse  colon  and  omentum  and  by  slitting  the  mesocolon  over 
the  pancreas.  The  capsule  was  much  injected,  quite  red  and  very 
tense,  the  whole  organ  being  about  three  times  its  normal  size. 
Tiider  the  capsule  there  were  three  small  spots  from  |  to  1^  cm. 
in  diameter,  i)ale  in  color,  which  were  interpreted  as  fat  necroses 
in  the  parenchyma.  On  opening  into  one  of  these  no  pus  was 
obtained.     The    impression    was   that    of   an    acute   pancreatitis. 
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Drains  were  placed  to  the  pancreas  and  to  the  flanks  and  the  ab- 
domen closed.  The  patient's  further  course  in  the  hospital  was 
complicated  by  a  bronchopneumonia  and  the  development  of  a 
pelvic  abscess,  which  was  drained  four  weeks  after  the  original 
operation.  The  healing  of  the  upper  abdominal  incision  was,  how- 
ever, uneventful  and  at  no  time  was  there  necrosis  of  tissue  about 
the  wound.  The  patient's  temperature  was  elevated  for  about 
a  month  and  his  pulse  bore  a  normal  relation  to  it,  ne^•er  falling 
below  90  and  often  reaching  110  or  120. 

Streptococcus  viridans  was  isolated  from  the  peritoneal  exudate. 
A  stool  examination  the  day  after  operation  showed  no  free  fat  or 
starch,  and  on  three  subsequent  occasions  was  normal.  The 
urine  was  examined  twelve  times  in  twenty-four  days,  and  on  one 
occasion  only  was  there  a  very  slight  trace  of  sugar  found.  No 
tryspin  was  found  in  the  peritoneal  exudate.  The  patient  left  the 
hospital  in  good  condition  and  has  not  been  heard  from  since. 

Discussion.  This  case  is  of  interest  for  a  number  of  reasons. 
In  the  first  place  it  is,  as  far  as  has  been  determined,  the  only  one 
in  which  a  pancreatitis  associated  with  epidemic  parotitis  has  been 
seen  at  operation.  With  the  case  of  Lemoine  and  Lapasset,  which 
came  to  autopsy,  it  gives  visible  proof  that  pancreatitis  may  follow 
mumps,  and  supports  the  deductions  drawn  from  clinical  signs  and 
symptoms  in  other  patients. 

The  etiology  of  the  condition  is  also  interesting.  Haden  (1919) 
in  studying  mumps  in  an  epidemic  among  soldiers  was  able  in  five 
instances  to  isolate  an  organism  from  the  blood,  spinal  fluid  and 
lymph  glands.  This  was  a  Gram-positive  diplococcus.  He  was 
able  to  produce  with  this  a  late  orchitis  in  rabbits  by  the  local 
injection  of  a  pure  culture.  In  the  case  described  in  this  paper 
Streptococcus  viridans  was  found  in  the  peritoneal  exudate,  but 
no  attempt  was  made  to  observe  it  over  any  length  of  time  or  to 
associate  it  with  epidemic  parotitis  experimentally.  The  healing 
furuncle  on  the  man's  forehead  might  be  suggested  as  a  possible 
source  of  infection.  It  was,  however,  very  superficial  and  Strepto- 
coccus viridans  is  rarely  found  in  such  a  furuncle.  There  is  a  fair 
possibility  that  epidemic  parotitis  may  have  a  streptococcus  as 
its  etiological  agent,  and  in  that  case  the  peritonitis  would  be  ex- 
plained as  an  extension  of  the  metastatic  infection  in  the  pan- 
creas. The  route  from  the  parotids  to  the  pancreas  can  only  be 
conjectured. 

It  is  also  of  interest  to  observe  that  during  the  patient's  two 
months'  stay  in  the  hospital  there  were  no  sequel*  that  could  be 
traced  to  impairment  of  pancreatic  function.  There  was  at  no 
time  interference  with  pancreatic  digestion  in  the  intestine  as 
indicated  by  the  stool,  or  disturbance  of  carbohydrate  metabolism 
as  revealed  by  urine  examination.  An  article  by  Harris  (1899) 
should  be  mentioned  in  this  connection.     He  reports  a  case  of 
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diabetes  mellitus  in  a  man  whose  only  previous  illness  was  mumps 
three  years  previously.  No  proof  is  offered,  but  the  suggestion  is 
made  that  the  inflammation  of  this  organ  had  led  to  impairment 
of  its  function  of  internal  secretion.  There  are  other  cases  on 
record  in  which  extensive  injury  has  been  done  to  the  pancreas 
with  no  apparent  effect  on  its  function.  A  notable  example  of 
this  is  reported  by  Miller  (1916).  A  practically  normal  sugar  tol- 
erance was  found  in  his  patient  in  whom  the  pancreas  had  sloughed 
away  in  very  great  part  three  years  previously.  This  case  was 
not  associated  with  mumps. 

The  absence  of  fat  necrosis  in  the  other  abdominal  organs,  and 
the  fact  that  there  was  apparently  no  drainage  of  pancreatic  juice 
after  the  operation,  show  that  the  inflammation,  whatever  its 
etiology,  was  not  very  destructive  in  character.  The  few  small 
spots  of  fat  necrosis  did  not  apparently  enlarge  and  the  capsule 
was  a  sufficient  barrier  to  prevent  the  pancreatic  juice  from 
escaping. 

A  word  may  be  said  on  the  subject  of  bradycardia  of  mumps  on 
account  of  its  supposed  relationship  to  pancreatitis.  By  the  time 
this  patient  had  come  to  the  hospital  his  pulse  was  that  of  an  acute 
peritonitis,  so  that  if  he  had  had  a  slow  pulse  it  must  have  been 
before  he  came  under  our  observation.  Raymond  who  has 
attributed  the  bradycardia  of  mumps  to  the  pressure  of  the 
swollen  pancreas  on  the  solar  plexus  might  welcome  this  evidence 
that  the  pancreas  really  does  swell;  but  so  much  more  reasonable 
is  the  explanation  of  Roux,  that  the  change  in  rate  is  due  to  a  toxic 
rather  than  a  mechanical  effect,  that  the  fact  of  the  actual  increase 
in  size  deserves  only  passing  comment  in  this  connection. 

Practically  all  of  the  observers  who  have  described  pancreatitis 
following  mumps  lay  emphasis  on  its  mild  character,  though  a 
number  of  them  tell  of  alarming  symptoms  at  the  outset.  Michel 
(1913),  for  example,  saw  a  man  whom  he  considered  in  extremis. 
The  patient  had  been  vomiting  a  great  deal,  had  a  small,  rapid 
pulse  and  a  board-like  adbomen,  but  a  laparotomy  was  impossil)le 
because  of  his  distance  from  a  hospital.  lie  recovered,  though 
slowly,  as  in  his  case  the  parotitis  followed  the  ])ancreatitis.  The 
Algerian  soldier  of  Lemoine  and  Lapasset  is  the  only  one  among  the 
119  cases  witTi  a  fatal  termination.  That  this  complication  may 
be  serious  is  seen  in  the  present  instance,  in  which  a  true  peritonitis 
developed  in  connection  with  an  acute  ])ancreatitis  and  in  which 
the  operative  ])r()(e(lure  was  clearly  justified.  Barker,  Robson, 
Deaver,  Erdmann  and  Bornhaui)t  all  advise  early  operation  and 
thorough  drainage  in  the  customary  type  of  acute  hemorriiagic 
pancreatitis,  and  although  the  inflaniniation  of  this  organ  in  nuunj)s 
may  usuallx'  be  of  littU'  iniportauce,  it  nnist  not  be  discounted  when 
serious,  merely  because  of  this  association.  This  might  i)e  con- 
strued as  advice  to  operate  in  all  cases  of  mumps  pancreatitis,  which 
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in  view  of  the  usual  prognoses  would  be  rather  radical.  In  the 
case  reported  the  blood  picture  showed  definite  evidence  of  some- 
thing more  than  an  uncomplicated  mumps  pancreatitis. 

Conclusions.  1.  A  case  of  epidemic  parotitis  was  followed  by 
abdominal  symptoms  diagnosed  as  acute  pancreatitis  and  an 
operation  showed  a  swollen,  acutely  inflamed  pancreas  with  a  large 
quantity  of  peritoneal  exudate. 

2.  The  organism  isolated  from  the  peritoneal  exudate  was  the 
Streptococcus  viridans. 

3.  Pancreatitis  is  an  occasional  and  usually  unimportant  com- 
plication of  epidemic  parotitis.  Rarely  it  becomes  fulminating 
and  requires  operative  treatment. 

In  concluding,  the  author  wishes  to  thank  Dr.  S.  C.  Harvey,  who 
operated  on  the  patient,  for  the  privilege  of  reporting  the  case. 
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EProEMIC  ENCEPHALITIS:   CLINICAL   OBSERVATIONS  IN   SEV- 
ENTY-EIGHT CASES,  WITH  SPECIAL  REFER- 
ENCE TO  END  RESULTS. 

By  George  E.  Price,  M.D., 

SPOK.VXE,    WASH. 

DiTiiNG  the  encephalitis  epidemic  of  the  winter  of  1919-1920, 
and  subsequent  endemic  period,  the  author  had  the  opportunity 
of  studying  a  considerable  number  of  cases,  and  has  been  able  in 
most  instances  to  keep  track  of  them  for  periods  varying  from  a  few 
months  to  a  year  and  a  half  or  even  longer. 

A  diagnosis  of  epidemic  encephalitis  was  made  78  times,  the  date 
of  onset  of  the  disease  being  as  follows:  In  1919:  -June  1,  September 
1,  October  2,  November  7,  December  6.  In  1920:  January  15, 
February  6,  March  8,  April  3,  ]May  5,  June  2,  July  4,  August  1, 
September  .3,  November  2,  December  2.  In  1921:  January  4, 
February  2,  March  4.  It  will  be  seen  that  the  curve  of  seasonal 
incidence  of  the  epidemic  rose  in  the  late  fall,  reached  its  maximum 
in  midwinter  and  declined  during  the  spring. 

Approximately  one-third  of  these  patients  were,  for  a  variable 
period  of  time,  directly  under  the  care  of  the  author.  The  balance 
were  seen  in  consultation;  some  reexamined  months  after  the  onset, 
the  end-results  in  the  rest  being  reported  through  the  courtesy  and 
cooperation  of  their  attending  physicians. 

The  end-results  naturally  fall  into  three  groups:  (1)  Complete 
recovery;  (2)  incomplete  recovery;  (3)  death. 

Group  I.  This  includes  all  cases  recovering  from  the  infection 
and  showing  no  sjinptoms  or  sequelae  after  several  months. 

Nine  cases  cannot  be  considered  in  this  group,  as  there  has  been 
no  late  examination  of  4  patients  (known  to  be  alive),  and  .o  more 
are  of  too  recent  development  to  be  included,  although  they  will  in 
all  probability  recover  and  be  in  either  Group  I  or  Group  II. 

Of  the  remaining  69  ca.ses,  19,  or  27. .5  per  cent,  have  completely 
recovered. 

Group  II.  Of  the  known  incomplete  recoveries  there  are  30  out 
of  69  cases,  or  43.5  per  cent. 

Although  diplopia  is  such  a  frequent  early  symptom,  no  strabis- 
mus was  found  in  any  of  the  cases  as  a  late  effect,  while  a  dilated 
and  inactive  or  sluggish  pupil  was  present  in  3  patients  after 
five,  nine  and  ten  months  respectively.  This  is  in  accord  with  the 
observation  of  Woods'  and  others  that  the  return  to  normal  of  the 
intrinsic  eye  muscles  is  slower  than  that  of  the  extrinsic  muscles. 

Mental  symptoms  persisted  in  1  ca.se  after  nine  months,  in  a 

»  Cases  of  Lethargic  Encephalitis,  Arch.  Ophthal.,  1920,  48,  536. 
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second  after  eleven  months,  and  a  third  case,  seen  nearly  a  year 
ago,  has  recently  been  sent  to  a  hospital  for  the  insane.  Still 
another  patient,  not  included  in  the  series,  was.  seen  at  the  State 
Hospital  for  the  Insane  at  Medical  Lake,  Washington.  This 
patient,  a  girl,  aged  eighteen  years,  had  a  right  hemiplegia  with 
athetosis  and  marked  dementia  as  the  result  of  a  t\'pical  en- 
cephalitis occurring  eighteen  months  previously. 

Epileptiform  convulsions  persisted  in  4  patients  after  five, 
eleven,  twelve  and  fourteen  months.  Unilateral,  clonic,  rhythmic 
spasm  of  the  muscles  of  mastication  was  present  in  one  case  after 
eighteen  months  and  a  marked  intention  tremor  of  the  facial  muscles 
of  one  side  persisted  in  another  patient  after  seven  months. 

In  1  patient  tremor,  asthenia  and  a  general  slowing  of  move- 
ment remained  after  six  months.  In  another  case,  a  male,  aged 
forty  years,  dizziness,  weakness  of  the  left  face,  widening  of  the  left 
palpebral  fissure,  slowness  of  movement  and  intention  tremor  of  the 
right  hand  were  present  ten  months  after  the  onset  of  the  infection. 

A  male  patient,  aged  thirty-six  years,  developed  the  paralysis 
agitajis  syndrome  at  the  time  of  a  relapse,  the  symptoms  persisting, 
unabated,  fifteen  months  later.  A  second  typical  picture  of  paralj'sis 
agitans  was  observed  in  a  male,  aged  thirty-eight  years,  thirteen 
months  after  his  encephalitis  infection. 

A  man  after  eight  months  had  neuralgic  pain  in  one  fifth  nerve 
distribution,  Romberg  sign,  lost  abdominal  reflexes  and  loss  of  pain 
and  temperature  sense  over  the  right  upper  and  lower  extremities 
and  right  half  of  the  trunk. 

Another  interesting  end-result  was  noted  in  a  man,  aged  fifty 
years,  who  after  one  year  had  marked  asthenia,  excessive  salivary 
secretion,  weakness  of  the  right  face  and  intention  tremors  of  the 
tongue,  the  lips  and  the  fingers. 

Spastic  diplegia  was  present  in  2  patients  as  an  end-result,  and 
another  instance  of  permanent  motor  paralysis  (hemiplegia)  has 
already  been  referred  to  in  connection  with  persistent  mental 
symptoms. 

Bulbar  crises  were  observed  in  a  child  as  late  as  eleven  months 
after  the  onset  of  the  infection. 

In  addition  to  the  sequeUie  described  above,  several  adults  pre- 
sented marked  neurasthenoid  symi)toms  with  insomnia  and  periods 
of  depression  })ersisting  for  a  long  time  after  the  disappearance  of 
the  organic  sym])toms. 

Group  III.  There  were  19  deaths  in  the  entire  series  of  78  cases, 
giving  a  mortality  of  24  per  cent. 

The  average  duration  of  the  disease  at  the  time  of  death  was  four 
weeks.  The  earliest  occurred  on  the  eighth  day  and  the  latest  at 
four  months. 

One  fact  stands  out  clearly  that  children  and  young  adults  resisted 
the  infection  much  better  than  those  t)f  middle  life  or  old  age.     Thus, 
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13  of  the  19  deaths  were  in  patients  over  forty  and  only  1  deatli 
occurred  in  a  patient  under  twenty  years  of  age. 

Although  75.6  per  cent  of  the  cases  did  not  succumb  to  the  infec- 
tion, it  is  rather  striking  that  nearly  half  of  this  number  presented 
symptoms  directly  traceable  to  the  disease  after  many  months  had 
elapsed,  and  it  is  certain  that  a  considerable  proportion  of  these 
symptoms  are  of  a  permanent  character. 

A  favorable  or  unfavorable  prognosis  could  not  be  made  from  the 
character  or  severity  of  the  initial  symptoms,  as  sometimes  a  case 
with  mild  symptoms  at  the  onset  would  have  a  severe  relapse  and  a 
fatal  termination,  while  other  cases,  apparently  unfavorable  at  the 
beginning,  would  make  a  good  recovery.  This  was  true  even  when 
bulbar,  severe  choreopsychotic  or  meningomyelitic  symptoms  were 
present.  In  general  it  may  be  said  that  simple,  uncomplicated 
ocular  cases  gave  the  best  prognosis,  although  1  such  case  had  a 
se^'ere  relapse  with  subsequent  bulbar  and  spinal  symptoms. 

Association  with  Pregnancy.  Two  of  the  patients  were  pregnant. 
One  woman,  seven  months'  pregnant  when  she  contracted  the  infec- 
tion, died  shortly  after  the  symptoms  of  encephalitis  developed. 
The  other  patient,  in  the  earlier  months  of  pregnancy,  recovered 
and  was  subsequently  delivered  of  a  healthy  child  at  term  by 
Caesarean  section.  Her  physician,  Dr.  Bumgarner,  of  Harrington, 
Wash.,  recently  reported  that  both  mother  and  child  are  still  liv- 
ing, the  mother  having  spastic  diplegia  as  a  result  of  the  infection. 

Age  of  Occurrence.  That  epidemic  encephalitis  may  occur  at 
any  age  is  shown  by  the  following  figures:  Five  patients  in  the 
series  contracted  the  disease  in  the  first  decade;  11  in  the  second; 

14  in  the  third;  10  in  the  fourth;  18  in  the  fifth;  12  in  the  sixth;  5 
in  the  seventh;  2  in  the  eighth;  and  1  in  the  ninth.  The  youngest 
patient  was  sixteen  months  and  the  oldest  eighty-two  years. 

Relation  to  Influenza.  The  author  has  no  definite  figures  to  offer 
regarding  the  association  of  the  two  infections.  The  number  of  the 
patients  with  encephalitis  who  had  a  prior  attack  of  influenza  was 
probably  no  greater  than  the  average  incidence  of  influenza  in  the 
community.  On  the  other  hand,  it  Avas  observed  that  in  a  con- 
siderable i)roportion  of  the  cases  there  was  a  history  of  a  mild  naso- 
pharyngeal infection  at  the  onset  of  the  encephalitis  unaccompanied 
by  the  characteristic  grippal  fever,  backache  and  prostration, 
variously  described  as  mild  tonsillitis,  cold,  sore-throat,  cold  in  the 
head,  etc.  In  still  another  group  of  patients  there  was  an  entire 
absence  of  anything  suggesting  inflammation  of  the  nasopharyngeal 
mucosa. 

It  may  be  of  interest  to  note  here  that  only  1  case  of  true  acute 
anterior  poliomyelitis  came  to  the  author's  attention  during  the 
entire  period  of  the  encephalitis  epidemic. 

Laboratory  Findings.  When  the  blood  was  examined  early  in  the 
course  of  the  infection  a  moderate  leukocytosis  was  the  rule,  the 
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average  for  the  series  beging  11,775.  The  highest  count  was 
22,000,  dropping  rapidly  to  11,400.  About  one-third  of  the  cases 
examined  gave  no  change  in  the  blood  picture. 

The  author's  experience  with  regard  to  examination  of  the  cere- 
brospinal fluid  accords  with  that  of  other  observers.  ^Yhen  exam- 
ined early  in  the  course  of  the  disease  there  was  usually  some  change, 
such  as  an  increased  cell  count,  an  increase  in  the  globulin  content 
and  increased  pressure.  To  this  there  were  exceptions,  such  as  a 
normal  fluid  even  when  the  examinations  had  been  made  within  the 
first  few  days  of  the  disease  and  marked  changes  occurring  some 
months  after  the  onset. 

As  a  rule  the  cell  count  did  not  exceed  10  per  cm.  In  a  few  it  was 
30  to  40  per  cm.,  in  others  100,  and  in  1  case  during  a  marked 
relapse  two  months  after  the  onset  the  cell  count  on  two  occasions 
was  250  and  300  respectively.  These  counts  were  made  by  com- 
petent laboratory  workers,  and  are  so  exceptional  as  to  be  worthy 
of  special  mention. 

The  spinal  fluid  in  a  patient  seen  in  consultation  with  Dr.  Bird 
was  most  unusual.  It  was  obtained  with  difficulty  and  resembled 
mucus  in  appearance  and  consistency.  When  examined  under  the 
microscope  no  cells  nor  bacteria  were  found,  and  all  cultures  were 
negative.  The  fluid  was  not  of  a  yellowish  color,  as  in  Froin's 
syndrome. 

The  Lange  colloidal-gold  test  was  not  made  in  a  sufficient  number 
of  cases  to  warrant  any  conclusions"  being  drawn. 

Temperature.  I'sually  there  was  at  least  a  slight  febrile  curve, 
100°,  101  °  or  102  °F.  This  usually  appeared  at  the  onset,  but  some- 
times would  be  delayed  for  one  or  two  weeks.  Several  patients  had 
a  temperature  reaching  104 °F.  and  others  presented  no  temperature 
change  at  all,  although  in  some  instances  there  may  have  been  a 
slight  temperature  rise  before  they  were  seen  by  the  attending 
physician.  One  unmistakable  case  of  encephalitis  with  diplopia 
and  optic  neuritis  was  in  the  hospital  as  a  pupil  nurse  when  she 
contracted  the  disease,  and  her  temperature  was  carefully  watched 
from  the  onset,  but  at  no  time  did  it  deviate  from  the  normal. 
Another  patient  had  a  temperature  curve  resembling  that  of  typhoid 
fever  both  as  to  course  and  duration. 

Symptoms.  So  much  has  \)vvu  written  of  the  various  symptoms 
and  clinical  tyi)es  of  ence])halitis  that  we  will  not  take  up  much  time 
with  a  discussion  of  this  phase  of  the  subject,  feeling  strongly  that 
the  disease  should  be  regarded  broadly  as  a  generalized  infection 
of  the  central  ner\()us  system  and  that  something  is  lost  when  we 
attempt  to  se])arate  it  into  sjx-cial  clinical  tyju^s. 

A  few  points,  howcAer,  api)ear  worthy  of  mention:  Of  general 
symptoms  fever  was  the  most  common,  headache  next  in  frequency 
(50  per  cent),  vertigo  and  vomiting  following  in  equal  ])roportion 
(27.5  per  cent). 
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Of  the  s])ecial  symptoms,  those  referable  to  the  eye  were  by  far 
the  most  frequent,  something  over  80  per  cent  of  all  cases  examined 
presenting  some  ocular  symptom  or  combination  of  symptoms. 
Of  these,  diplopia,  ptosis,  pupillary  inequality  and  nystagmus, 
occurred  in  frequency  in  the  order  named.  Optic  neuritis  was  found 
in  only  3  patients,  although  a  fundus  examination  was  made  in 
almost  every  case.  Transient  hemianopsia  was  complained  of  by 
2  patients. 

Xext  in  order  of  frequency  were  either  deliriimi  or  confusion 
(46.25  per  cent)  and  some  manifestation  of  increased  motor  irritabil- 
ity (45  per  cent).  ^Muscular  twitching,  tremors,  choreiform  move- 
ments, convulsions  and  athetosis  appeared  in  the  order  named. 
Hiccough  was  present  in  a  small  percentage  of  cases. 

The  author  was  unable  to  obtain  any  history  of  lethargy  in 
several  cases,  and  considers  it  of  less  importance  clinically  than 
mental  confusion,  cranial  nerve  involvement  or  increased  muscular 
irritability.  Euphoria  was  not  infrequently  observed,  when  present 
it  usually  preceded  the  lethargy  and  was  generally  of  comparatively 
short  duration.  The  author's  observations  regarding  euphoria 
difl'er  from  those  of  Kirby  and  Davis-  who  frequently  noted  eu])horia 
after  a  lethargic  or  delirious  phase  and  not  as  an  early  symptom. 

Radicular  pains  were  present  in  86.2  per  cent  of  the  patients  and 
were  often  described  by  them  as  being  electric  or  shock-like 
in  character.  Paresthesias  were  not  infrequent,  but  actual  sensory 
diminution  or  loss  was  rare. 

Involvement  of  the  facial  muscles  of  expression  was  noted  in 
27.5  per  cent  of  cases,  usually  unilateral,  while  disturbance  of  either 
the  sensory  or  motor  division  of  the  fifth  nerve  was  comparatively 
rare,  seen  only  in  four  or  five  patients. 

Bulbar  symptoms  were  present  in  11  i)atients. 

Some  abnormality  of  the  abdominal  reflexes  occurred  with 
sufficient  frequency  as  to  render  this,  a  most  important  diagnostic 
.symptom.  Complete  absence  of  all  abdominal  reflex(;s  was  noted 
in  1<S  patients,  in  .'5  the  reflexes  were  absent  on  one  side  and  dimin- 
ished on  the  opposite  side,  in  1  case  they  were  absent  on  one  side 
and  normal  on  the  other  side,  in  3  instances  they  were  diminished 
on  one  side  and  normal  on  the  other  and  in  1  instance  markedly 
diminished  on  both  sides.  The  author  regrets  that  he  has  no  accu- 
rate figures  to  oft'er  relative  to  this  symptom,  owing  to  the  fact 
that  several  of  the  cases  were  not  seen  until  some  time  after  the 
onset  of  the  infection,  and  in  some  instances  the  patients  ^rere 
ambulatory  and  not  completely  disrobed  for  examination.  There- 
fore the  percentage  of  cases  (33  i)er  cent)  with  demonstrable 
changes  in  the  abdominal  reflexes  is,  in  all  probability,  much  lower 
than  the  actual  incidence  of  occurrence. 

-  Psychiatric  Aspects  of  Epidemic  Encephalitis,  Arch.  N'curol.,  aud  Psych., 
1921,  5,  491. 
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Nine  of  the  series  had  pronounced  spinal  symptoms,  1  case  was 
cUnicalh^  an  acute  myehtis  without  any  organic  cerebral  symptoms, 
but  cleared  up  rapidly  and  completely. 

'     Thyroiditis  developed  during  convalescence   in    1  patient  and 
was  the  only  instance  of  thyroid  involvement  in  the  series. 

Mental  Disturbance.  In  the  cases  studied  there  was  no  pathog- 
nomonic nor  diagnostic  mental  picture.  Like  the  physical  symptoms 
the  mental  symptoms  were  protean  in  their  manifestations,  yet 
could  be  classified  either  in  the  delirium,  confusion,  stupor  group 
or  as  dementia.  The  exaltation  and  depression  did  not  present  the 
characteristic  features  of  the  manic-depressive  psychosis,  but  were 
similar  to  the  mental  state  common  to  intoxications.  The  confusion 
differed  in  no  sense  from  that  common  in  infection — exhaustion 
psychoses  and  the  delirium,  while  at  times  superficially  resembling 
mania,  always  presented  some  disorientation  and  amnesia.  The 
same  may  be  said  of  the  so-called  lethargy  or  stupor,  although,  as 
pointed  out  by  Jones  and  Raphael,^  the  lethargic  state  to  which  they 
apply  the  term  " substuporous  stage"  was  strongly  suggestive  of 
the  disorder  and  of  all  the  various  psychiatric  phases  of  the  disease 
was  the  most  characteristic.  When  quantitative  mental  change 
appeared  in  the  acute  stage  it  suggested  paresis.  When  occurring 
as  an  end-result  it  was  undistinguishable  from  any  terminal  demen- 
tia. In  one  case  the  mental  picture  suggested  the  mental  enfeeble- 
ment  of  an  old  dementia  precox. 

Epileptiform  Attacks.  That  epileptiform  attacks,  either  Jack- 
sonian  or  general,  may  occur  as  the  sole  neurologic  manifestation 
of  epidemic  encephalitis  appears  not  only  possible  but  probable. 
During  the  height  of  the  epidemic  the  author,  on  several  occasions, 
was  called  upon  to  examine  cases  with  convulsive  attacks  as  the 
chief  or  only  neurologic  symptom.  These  cases  presented  no 
evidence  of  idiopathic  epilepsy,  brain  tumor,  syphilis,  kidney 
or  cardiovascular  disease. 

In  certain  instances,  epileptiform  attacks  were  the  chief  mani- 
festation, but  were  associated  with  other  slight  but  unmistakable 
symptoms  of  encephalitis,  so  there  was  no  difficulty  in  arriving  at 
a  diagnosis.  These  cases  constitute  what  may  be  termed  an 
intermediate  group,  ])ointing  the  way  toward  the  acceptance  of  a 
group  presenting  only  epileptiform  attacks  clinically. 

The  following  cases  illustrate  the  intermediate  group : 

Case  I. — F.  W.  K.,  male,  white,  aged  forty-eight  years,  manu- 
facturer and  fruit-grower.  This  patient,  while  shavitig,  had  his 
right  arm  suddenly  draw  uj)  and  his  head  turn  to  tiic  left.  lie  did 
not  lose  consciousness  and  in  a  few  minutes  was  apparently  all  right. 
Following  this  he  had  considerable  headache  and  occasional  vomit- 

*  The  Psychiatric  Features  of  so-called  Lethargic  Encephalitis,  Arch.  Neurol,  and 
Psych.,  1921,  6,  150. 
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ing,  and  within  the  next  two  or  three  weeks  developed  neuralgia-like 
pains  in  the  upper  and  lower  jaws  on  the  left  side  and  occasionally 
sensations,  which  he  described  as  "electric  shocks,"  on  the  left  side 
of  his  chest.  Upon  examination  he  presented  slight  Romberg  and 
unequal  knee-jerks,  the  right  being  somewhat  exaggerated.  On 
testing  for  Babinski  the  left  great  toe  responded  normally  in  flexioil, 
but  the  right  great  toe  made  no  response  in  either  direction. 

The  eye-grounds  were  normal;  urine  normal  and  spinal-fluid 
examination  (two  weeks  after  the  onset),  including  Wassermann 
and  colloidal-gold  test,  was  negative.  Heart  and  blood-pressure 
normal.  Although  complaining  of  being  readily  fatigued  and  of 
stiffness  in  his  neck,  he  had  no  further  symptoms,  and  in  a  few  weeks 
was  apparently  well  and  conducting  his  business  as  usual. 

Case  II. — I.  D.  L.,  male,  white,  aged  seven  years.  Referred 
by  Dr.  H.  E.  ^Yheeler.  This  boy,  just  prior  to  Christmas,  1919, 
developed  a  spasm  of  the  muscles  of  the  left  side  of  the  face  without 
loss  of  consciousness.  Later  he  had  general  convulsions  with 
unconsciousness.  Twitching  of  the  muscles  of  the  left  face  recurred 
at  frequent  intervals. 

There  was  some  fever  at  the  onset  when  examined,  January  19, 
1921 .  In  addition  to  the  muscular  twitching  and  convulsive  attacks 
there  was  definite  weakness  of  the  external  rectus  muscle  of  the  left 
eye.     No  other  neurologic  symptoms  were  present. 

There  Avas  a  leukocytosis  of  11,000.  The  cerebrospinal  fluid, 
including  a  Wassermann  test,  was  negative,  also  the  urine.  An 
ophthalmological  examination  revealed  no  optic  neuritis.  This 
patient  continued  to  have  convulsions,  diminishing  in  frequency,  as 
late  as  November,  1920. 

To  avoid  multiplying  histories  we  will  limit  the  reports  of  convul- 
sive seizures  unaccompanied  by  other  neurologic  symptoms  to  two 
cases. 

Case  III. — P.  K.,  pharmacist,  aged  forty-two  years.  Referred 
by  Dr.  S.  B.  Hopkins.  This  patient  had  a  series  of  convulsions 
commencing  in  December,  1918,  and  continued  until  the  spring  of 
1920,  when  they  ceased.  The  attacks  were  characterized  by 
unconsciousness,  generalized  convulsions,  and  were  followed  by 
transient  amnesia.  He  had  bitten  his  tongue  but  never  voided 
urine  during  an  attack.  He  stated  that  at  times  he  would  feel  as 
if  his  eye  were  crossed,  yet  he  had  no  diplopia  and  no  objective  eye 
symptoms. 

He  was  married  and  had  one  healthy  child.  There  was  no  history 
of  prior  illness  except  pneumonia  five  years  ago  and  an  occasional 
cold.  The  family  history  was  negative  as  to  epilepsy  or  other 
nervous  or  mental  disease. 
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A  careful  neurological  examination  was  entirely  negative,  and  Dr. 
Hopkins  reported  nothing  abnormal  upon  ophthalmological  exam- 
ination. The  urine  was  negative  upon  repeated  examinations.  The 
cerebrospinal  fluid  gave  a  cell  count  of  25  per  cm.,  no  increase  in 
globulin,  colloidal-gold  reaction  0000000000,  Wassermann  negative 
in  dilutions  of  0.3,  0.5  and  1  cc. 

Case  IV. — W.  E.,  merchant,  aged  forty-two  years,  referred  by 
Dr.  A.  A.  Mathews.  This  patient  complained  of  headache,  general 
weakness  and  convulsive  attacks.  The  first  attack  occurred  in 
September,  1919.  Since  then  the  attacks  have  recurred  at  intervals 
varying  from  one  or  two  a  week  to  one  in  two  or  three  months. 
They  also  varied  as  to  type.  The  first  occurred  while  he  was  walk- 
ing along  the  street  and  consisted  in  a  feeling  as  if  the  whole  body  was 
asleep,  which  lasted  for  only  a  few  seconds.  Some  of  the  spells 
have  been  characterized  by  loss  of  consciousness,  falling,  muscular 
rigidity  and  spasm.  Other  attacks  have  consisted -of  a  drawing  up 
of  the  right  arm  and  rigidity  of  the  right  leg  with  clonic  spasm  of  the 
arm  and  no  disturbance  of  consciousness. 

He  had  considerable  intermittent  headache,  occasional  vomiting 
and  slight  dizziness. 

Careful  neurological  examination  revealed  nothing  definite.  There 
was  possibly  a  slight  weakness  of  the  right  face,  but  this  was  open 
to  c^uestion.  A  blood  Wassermann  was  negative  and  a  spinal-fluid 
examination  was  negative  as  to  Wassermann  and  colloidal-gold  test, 
showing  no  increase  in  globulin.  There  were  27  cells  per  cm.  The 
urine  had  a  slight  trace  of  albumin  on  one  test  and  at  another  time 
contained  a  few  hyaline  casts. 

Heart  sounds  were  normal;  blood-pressure  normal.  Dr.  O.  M. 
Rott  reported  no  evidence  of  optic  neuritis  nor  other  fimdus^abnor- 
mality. 

This  patient  was  kept  luider  observation  for  some  time  and  since 
then  has  been  kept  track  of  through  corres])ondence,  and  reports 
gradual  improvement  with  disappearance  of  the  headache  and 
diminished  frequency  of  the  attacks. 

While  anticijiating  and  fully  realizing  the  ])ossible  criticism  and 
objections  to  the  diagnosis  in  the  cases  cited  the  author  holds  that 
the  occurrence  of  these  several  clinical  pictures,  together  with  other 
similar  ones  during  an  epidemic  of  encephalitis,  makes  for  the 
consideration  if  not  for  the  acceptance  of  his  hypothesis. 

Relapses.  In  looking  over  my  cases  histories  with  n^ference  to 
relapses  I  find  that  tlu>y  were  of  fre(juent  occurrence,  bore  no 
definite  relation  to  the  severity  of  the  initial  synii)toms,  could  occur 
when  the  patient  had  apparently  reco\  ered,  and  many  montiis  after 
the  onset.  I'^irther,  it  was  not  unexi)ected  to  note  that  many  of  the 
rela|)ses  <()uld  be  directly  traced  to  oxcrexertion  or  fatigue  of  the 
l)atient. 
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Case  ^^ — A.  L.  McC,  male,  aged  forty-nine  years,  referred  })y 
Dr.  Bertling.  Developed  the  characteristic  root  pains  during  the 
latter  part  of  April,  1919,  rapidly  followed  by  diplopia,  fever, 
vertigo,  twitching  of  the  facial  muscles,  somnolence  and  mental 
confusion.  He  had  api)arently  recovered  and  took  a  long 
automobile  ride  on  or  about  July  '.],  1919.  When  seen  on  July  7 
he  was  in  a  katatonic  state,  lying  with  the  extremities  flexed.  If  an 
arm  was  raised  he  would  allow  it  to  remain  in  that  position  in- 
definitely. His  speech  resembled  that  of  paralysis  agitans,  the  face 
was  mask-like  and  he  had  a  passive  tremor  of  the  hands.  The 
abdominal  reflexes  were  lost.  The  spinal  fluid  showed  the  charac- 
teristic findings  and  was  under  increased  pressure.  The  Wasser- 
mann  was  negative. 

Case  VI. — G.  H.,  female,  aged  twenty  years,  nurse,  referred  by 
Dr.  Francis  Rose.  Onset  August  1,  1920,  with  headache  and 
nausea.  When  examined  one  week  later  she  presented  no  symptoms 
of  involvement  of  the  nervous  system  except  partial  ptosis  of  the 
right  up])er  lid.  She  acted  as  if  overstimulated  mentally,  had  an 
abiformally  slow  pulse  (47,  normal  pulse  80).  Leukocytos,  8600. 
Spinal  fluid  under  increased  pressure  with  3  to  5  cells  per  cm. 
This  patient  made  an  apparently  rapid  recovery  and  was  up  and 
about  the  hospital  by  the  end  of  the  month.  She  then  had  a  relapse, 
developed  marked  headache,  vertigo  and  optic  neuritis,  the  latter 
persisting  until  the  latter  part  of  October. 

Case  VII. — F.  F.,  female,  aged  twenty  years,  referred  by  Dr. 
Brazeau.  Onset  about  January  15,  1920,  with  headache,  blurring 
of  vision  and  marked  inequality  of  pupils  associated  with  what  she 
described  as  a  cold  in  her  head.  She  promptly  recovered  except 
for  intermittent  headaches,  which  she  believed  due  to  eye-strain, 
and  for  which  she  consulted  Dr.  Brazeau  in  May.  When  examined 
May  27  the  left  pupil  was  widely  (lilate<l  and  reacted  very  sluggishly 
to  light  and  accommodation.  There  was  widening  of  the  left 
palpebral  fissure,  slight  weakness  of  the  lower  left  face  and  the 
tongue  protruded  slightly  to  the  left.  She  had  some  thickness  at 
times  in  her  speech.  The  following  day  she  developed  dizziness 
and  pathological  drowsiness,  falling  asleep  in  the  theater. 

Case  VIII. — K.  C.,  female,  teacher,  aged  twenty-four  years. 
Just  before  Christmas,  1918,  she  developed  a  condition  diagnosed 
as  tonsillitis.  At  this  time  she  saw  double.  After  three  days  the 
so-called  tonsillitis  and  the  diplopia  disappeared  and  she  resumed 
teaching.  During  the  last  week  in  January,  1919,  she  rela])sed, 
and  when  examined  February  7  had  unequal  pupils,  weakness  of 
the  right  external  rectus,  drooping  of  the  right  lid,  smoothing  out 
of  the  right  face,  general  paresis  of  the  extremities  and  back  muscles 
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with  double  Babinski.  Speech  was  almost  indistinguishable. 
She  was  confused  mentall}'.  The  spinal  fluid  gave  6  cells  per  cm. 
and  increased  globulin.  The  leukocytes  were  14,200.  Later  she 
made  complete  recovery  and  is  now  teaching. 

Other  patients  in  the  series  had  relapses,  but  the  above  are  fairly 
illustrative. 

Pathology.  No  unusual  pathological  findings  were  observed  except 
in  one  instance,  a  case  autopsied  by  Dr.  Frederick  Epplen.  Besides 
the  usual  brain  picture  of  encephalitis  there  was  considerable 
exudate  on  the  membranes  over  the  vertex,  involving  both  hemi- 
spheres. In  an  area  more  or  less  circumscribed  by  adhesions  between 
the  leptomeninges  and  the  dura  the  meninges  were  putty-like  in 
color  and  consistency,  in  striking  contrast  to  the  usual  postmortem 
appearance. 

Diagnostic  Difficulties.  Being  so  far  removed  from  the  centers 
of  scientific  supremacy  and  intellectual  infallibility  the  author 
unblushingly  admits  that  in  his  study  of  encephalitis  he  has  been 
frequently  perplexed  and' has  made  mistakes. 

The  first  case  of  encephalitis  that  came  to  his  attention  was 
diagnosed  as  brain  tumor  and  an  unfavorable  prognosis  gi^en; 
the  patient,  a  child,  thereupon  made  a  prompt  recovery,  much  to 
the  author's  personal  pleasure  but  professional  chagrin.  In  another 
case  presenting  a  hemiparesis  and  marked  somnolence,  without 
optic  neuritis  or  any  considerable  headache,  the  diagnosis  was  in 
doubt  until  the  autopsy,  when  a  small  glioma  was  found  in  the  right 
frontal  lobe. 

Another  patient  presented  clinically  a  typical  picture  of  epidemic 
encephalitis  and  for  a  time  was  so  considered,  but  subsequently 
proved  to  be  a  case  of  veronal  poisoning.  The  difficulty  of  dif- 
ferentiating between  veronal  poisoning  and  epidemic  encephalitis, 
unless  a  history  of  the  taking  of  the  drug  could  be  obtained,  has  been 
emphasized  by  other  writers. 

Probably  the  greatest  difficulty  experienced  Avas  in  differentiating 
between  encephalitis  of  the  apoplectiform  type  and  true  apoplexy, 
and  between  convulsive  seizures  due  to  encephalitis  and  those  result- 
ing from  other  causes.  At  times  it  was  only  after  repeated  labora- 
tory examinations  or  watching  the  development  and  course  of  the 
condition  that  a  positive  diagnosis  could  be  determined. 

Like  (ivvyn*  the  author  would  emphasize  the  value  of  the  history 
of  the  onset  and  course  of  the  disease  as  diagnostic  helps. 

Treatment.  The  author  has  nothing  new  to  offer  with  regard  to 
the  treatment  of  epidemic  encephalitis. 

When  seen  early  the  patient  was  kept  absolutely  in  bed,  even 
though  the  symptoms  were  slight.  AH  visitors,  excitement,  loud 
noises  and  bright  lights  were  avoided  as  far  as  possible.     Spinal 

*  The  Epidemiology  and  Diagnosis  of  Encephalitis  Lethargica,  Canadian  Med. 
Assn.  Jour.,  1921,  40,  IG!). 
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punctures  with  withdrawal  of  20  to  30  cc  of  fluid  were  used  freely 
as  a  therapeutic  measure  and  was  frequently  followed  by  marked 
amelioration  of  the  symptoms.  This  procedure  was  especially 
valuable  when  the  fluid  was  under  increased  pressure  and  the  cell 
count  high,  as  in  the  case  cited  with  250  to  300  cells  per  cm.  In 
not  every  case,  unfortunately,  were  good  results  obtained  by  this 
method. 

Hexamethylamine  was  given  routinely,  but  without  benefit  as  far 
as  could  be  determined.  Opium,  despite  the  caution  of  some  writers, 
was  used  freely  in  the  form  of  the  deodorized  tincture  whenever 
there  was  marked  mental  restlessness  or  delirium. 

Luminal  proved  most  efficient  in  controlling  the  severer  forms  of 
muscular  excitation,  being  superior  to  hyoscine  or  to  the  combina- 
tion of  hyoscine  and  morphine. 

In  2  instances  the  attending  physician  gave  a  full  dose  of 
arsphenamine  intravenously.  In  1  case  of  the  paralysis  agitans 
t\'pe  the  injection  was  given  several  weeks  after  the  onset,  and  was 
said  to  have  had  a  favorable  influence  on  the  disease.  In  the  second 
case  the  arsphenamine  was  given  in  the  early,  acute  stage  of  the 
infection,  the  case  terminating  fatally  within  forty-eight  hours  later. 

The  author  feels  that  there  is  no  indication  nor  justification  for 
the  administration  of  arsenic  preparations  in  epidemic  encephalitis. 

Autoserotherapy,  advocated  by  Brill,  and  injections  of  turpentine 
as  used  by  Pic  and  Xetter  were  not  tried. 

Conclusions.  Approximately  one-fourth  of  the  cases  of  epidemic 
encephalitis  seen  by  the  author  terminated  fatally.  Of  the  remain- 
ing three-fourths,  approximately  61  per  cent  were  left  with  per- 
sistent or  permanent  sequelse. 

Relapses  were  of  frequent  occurrence,  bore  no  definite  relation 
to  the  severity  of  the  initial  symptoms  and  could  occur  several 
months  after  apparent  recovery. 

Prognosis  could  not  be  determined  from  the  character  and 
intensity  of  the  initial  symptoms,  as  a  patient  with  mild  symptoms 
at  the  onset  could  have  a  fatal  relapse,  and  sometimes  cases  with 
severe  and  massive  initial  symptoms  recovered. 

Epidemic  encephalitis  is  not  infrequently  associated  at  the  onset 
with  symptoms  of  nasopharyngeal  infection,  but  bears  no  direct 
relation  to  true  influenza. 

Age  bears  a  definite  relation  to  mortality,  children  and  young 
adults  standing  the  infection  much  better  than  those  of  middle  life 
or  old  age. 

Change  in  the  abdominal  reflexes  is  a  frequent  and  important 
symptom  in  epidemic  encephalitis,  probably  not  hitherto  suffi- 
ciently emphasized. 

Epileptiform  attacks  may  occur  as  the  sole  manifestation  of  the 
infection. 

Rest,  quiet  and  care  in  preventing  too  early  activity  on  the  part 
of  the  patient  are  essential  in  the  treatment  of  epidemic  encephalitis. 
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FEBRILE    STAGES    IN  CHRONIC  NEPHRITIS:      THEIR  SIGNIFI- 
CANCE  AS  OBSERVED  BY  FUNCTIONAL  RENAL  TESTS. 

By  J.  Oscar  Ritchey,  ]\I.D., 

RESIDENT    PHYSICIAN,    ROBERT    W.    LONG    HOSPITAL     INDIANA    UNIVERSITY    SCHOOL 

OF   MEDICINE. 

Bright^  in  his  early  description  of  nephritis  recognized  the  part 
acute  diseases  played  in  that  disease  and  comments  as  follows: 
"A  child  or  an  adult  if  affected  with  scarlatina  or  some  other 
acute  disease  .  .  .  awakens  in  the  morning  with  his  face  swollen 
or  his  ankles  puffy  or  his  hands  edematous."  Other  possible 
etiologic  factors,  as  intemperance,  suppressed  catamenia  and 
"exertion  in  childish  pla3^s,"were  also  considered  in  the  same  sen- 
tence. Since  that  time  many  other  factors  have  been  considered. 
Among  these  are  the  poisons,  "auto"  intoxication  and  endocrinop- 
athies.  Some  of  these,  or  perhaps  all,  are  known  to  cause  nephritis 
sometimes,  while  others  have  not  advanced  out  of  the  field  of 
theoretic  speculation. 

The  problem  concerning  the  etiology  of  chronic  nephritis  has 
stimulated  work  in  many  directions.  The  greatest  amount  of 
attention,  however,  has  been  given  to  infection  as  the  etiologic 
factor.  The  approach  to  a  solution  of  this  seems  to  have  been  by 
different  methods,  the  chief  of  which  follow: 

1.  From  a  clinical  side,  chronic  nephritis  was  not  infrequently 
seen  to  follow  certain  infections,  a  further  discussion  of  which 
follows  later.  Observers,  however,  have  emphasized  the  fact  that 
frequently  exen  in  the  face  of  very  marked  acute  and  chronic 
infection  no  nephritis  follows. 

2.  With  the  discovery  of  the  si)ecific  organisms  causing  the 
infectious  diseases  it  was  only  natural  that  attempt  be  made  to 
produce  a  chronic  nephritis  by  exjierimental  animal  inoculation 
of  these  organisms.  This  has  been  done  by  various  observers 
with  not  very  conclnsive  results.  ]\Ianneberg,  PerniceandScaglosi,- 
Smith,-*  LcCount  and  Jackson,' Davis,-^ and  others  have  contrii)Utc(l 
much  in  this  field;  Bloomfield,''has  shown  that  the  lesions  in  cxi)ori- 
mental  animals  were  likely  to  be  spontaneous  lesions  rather  than 
experimental  lesions.  Numerous  observers  have  commented  np(Mi 
the  freciucncN'  of  si)()nt;ineous  renal  lesions  in  animals. 

'.].  By  urine  and  tissue  cultures,  and  a  comparison  of  these  to  the 
cultures  from  foci  of  infection,  observers  have  tried  to  ascertain 
whether  or  not  a  rclMtionshij)  exists  between  thcni.  Dick  and  Dick" 
found  a  correspondence  ])iirtiid  or  coni])lctc  between  the  organisms 
found  in  the  focns  and  in  the  urine  in  about  (IC*  per  cent  of  cases  and 
coiisidcrcd  this  a  rather  significant  finding.  Cabot  and  Crabtree,'* 
in  a  nio>t  cxliaustive  review  of  the  literature  on  m-inary  infections, 
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conclude  that  or<;anisnis  may  ])ass  from  the  blood  stream  through 
the  kidney  into  urine  without  a  renal  lesion  being  produced. 

4.  A  careful  pathologic  study  of  the  kidneys  during  the  various 
infections  has  also  showed  numerous  changes  which  have  had  much 
weight  in  favor  of  infection.  0])huls,^  using  infection  as  a  basis  of 
glomerulonephritis,  makes  classification  as  acute,  subacute  and 
chronic. 

Although  infection  is  recognized  as  ^  ery  important  in  producing 
acute  nephritis,  it  is  much  more  difficult  to  be  certain  of  its  import- 
ance in  chronic  nephritis.  Other  agencies  than  infection,  such  as 
exposure,  diet,  etc.,  without  doubt  must  exert  considerable  influence, 
but  whether  they  are  primary  etiologic  factors  or  only  secondary 
instrumentalities  in  promoting  a  condition  already  established, 
remains  a  question.  It  has  been  difficult  to  produce  experimentally 
in  animals  lesions  similar  to  chronic  nephritis  in  the  human  by  a 
single  injection  of  toxin  or  organism.  Christian  andO'Hare^'^  have 
by  this  method  studied  very  carefully  the  pathology  and  function 
of  diseased  kidneys.  Dickson"  by  repeated  injection  of  small 
doses  of  uranium  nitrate,  and  Smith,  injecting  organisms  under 
Ophuls's  direction,  were  able  to  produce  a  lesion  ex]ierimentally  not 
unlike  that  found  in  chronic  nephritis  of  the  human. 

The  importance  of  tonsillitis  in  the  production  of  acute  nephritis 
was  emphasized  by  Hill,'-  who  reports  this  to  be  the  etiologic  agent 
in  22  out  of  his  series  of  81  cases.  This  agent  was  considered 
imi)ortant  in  26  cases  in  which  no  definite  agent  could  be  cited. 

Sj'philis  as  an  etiologic  agent  of  nephritis  has  been  emphasized 
in  the  past  few  years.  Stengel  and  Austin^^  reported  a  series  of  8  of 
18  cases  of  nephritis  which  were  unquestionably  syphilitic.  Thomp- 
son,'^ however,  in  his  observations  feels  that  syphilis  has  been 
overemphasized.  In  this  series  of  159  cases,  subsequently  tabulated, 
syphilis  was  found  to  occur  in  only  9  cases. 

Thayer'^  found  nephritis  to  occur  in  a  certain  number  of  cases 
of  malaria,  and  quotes  Kelsch  and  Kiener  as  follows:  "  In  ordinary 
malarial  fevers  the  presence  of  albumin  is  not  rare  in  paroxysms  of 
certain  intensity  but  is  particularly  common  in  relapses  in  old 
sufferers  in  whom  the  kidneys  are  already  altered.  The  frequent 
remission  with  relation  to  evidence  of  renal  irritation  is  made 
apparent." 

Though  there  seems  to  be  considerable  diversity  of  ()])inion  on  the 
role  of  infection  in  causing  nephritis,  most  observers  recognize  its 
importance  as  influencing  the  process  in  the  kidney  itself  or  as 
indirectly  damaging  the  organ  through  the  toxins  liberated. 

In  the  present  study,  careful  analysis  of  159  cases  of  nephritis 
has  been  made  under  three  classes. 

1.  Acute  nephritis,  24. 

2.  Chronic  parenchymatous  nephritis,  25. 

3.  Chronic  interstitial  nephritis,  110. 
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Of  the  24  cases  of  acute  nephritis  8  attributed  their  trouble  to  an 
acute  infection— 2  to  measles,  2  to  diphtheria,  2  to  tonsillitis  and  1 
each  to  pertussis  and  scarlet  fever.  Of  the  24  cases,  22  manifested 
either  a  continuous  or  intermittent  temperature  elevation.  (By 
fever,  any  temperature  over  99.5°  is  understood.)  Of  the  25  cases 
classified  as  chronic  parenchymatous  nephritis,  16  were  found  to  have 
fever.  Of  the  110  cases  of  chronic  interstitial  nephritis,  78  were  shown 
to  have  fever  and  32  none.  In  view  of  the  fact  that  even  chronic 
suppurative  lesions  frequently  fail  to  manifest  themselves  by 
temperature  elevation  these  figures  become  very  striking.  Febrile 
changes  are  seen  to  be  very  common  in  this  disease,  though  certainly 
in  all  cases  they  are  not  definitely  proved  to  be  due  to  infection. 
It  does  show  sufficient  toxemia  of  some  sort  to  cause  fever. 

In  the  135  cases  of  chronic  nephritis,  77  were  found  to  have 
infected  tonsils,  64  infected  teeth,  7  sj'philis,  36  some  sort  of  chest 
infection,  65  colitis  and  constipation ;  64  of  these  had  other  coexisting 
diseases  and  52  had  associated  cardiac  disease;  89  showed 
hypertension. 

For  lack  of  space  complete  tabulation  of  the  cases  is  not  given. 
The  figures  tell  a  story  of  many  infections  in  these  cases,  and  yet 
they  do  not  tell  all,  for  many  individuals  have  not  only  one  attack 
of  a  disease  but  many.  In  many  the  infection  is  a  continuous 
process.- 

For  emphasis  attention  is  called  to  such  notoriously  chronic 
infections  as  tonsillitis,  infection  about  the  teeth,  colitis,  arthrop- 
athies, nasal  and  ear  infection,  chest  infection  of  various  types 
and  gall-bladder  disease.  Endocrinopathies  were  noted  as  co- 
existing in  12  cases. 

The  question  as  to  whether  the  febrile  state  is  caused  by  a  toxic 
condition  due  to  depressed  renal  function  or  whether  it  is  due  to  an 
infectious  process,  is  as  yet  unanswered.  Careful  observations  were 
made  in  6  cases  with  febrile  changes  in  an  attempt  to  correlate 
clinical  findings  with  the  temperature  curve.  The  renal  irritation 
may  be  assumed  to  be  manifested  by  urinary  changes  and  its 
function  was  measured  by  the  phthalein  output,  sodium  chloride 
excretion,  non-protein  nitrogen  retention  (iu"ea,  creatinin)  and 
Ambard's  coefficient  and  McLean's  index. 

Only  enough  of  the  histories  and  findings  are  given  to  convey  an 
idea  of  the  case.  The  annexed  charts  show  graphically  what 
happened  throughout  the  course. 

Case  9559.— M.  L.,  aged  forty-five  years,  admitted  to  R.  W.  L. 
Hospital  May  3,  1920.     Died  in  coma  May  28,  1920. 

Com])laint:  Weakness,  rapid  heart  and  nervousness.  Her 
father  died  at  sixty -nine  of  dropsy.  Anamnesis:  Varicella, 
mumps,  measles,  good  recovery.  Frequent  colds  in  childhood. 
Pneumonia  at  twenty-one,  following  birth  of  <'iiild.     "  Uheumatism" 
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•in  arms  and  shoulders.  At  twenty-five  rheumatism  right  hip, 
followed  shortly  by  swelling  of  right  leg,  then  of  face  and  hands. 
Edema  general  and  extreme.  At  twenty-nine,  third  and  last  child, 
no  complications.  At  thirty-two  a  severe  illness  started  with  a 
papule  on  the  right  forearm;  this  was  followed  by  intense  swelling 
of  right  arm  with  dark  discoloration.  Period  of  unconsciousness 
followed.  Recovery.  At  thirty-seven,  attacks  of  vomiting  asso- 
ciated with  sharp  pain  in  gall-bladder  region.  Similar  attacks  over 
seven  years  of  time.  Diseased  gall-bladder  removed  in  July,  1918, 
appendix  and  thyroid  cyst  also  removed.    Acute  otitis  media  five 
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Chart  I. — Case  9559. 

years  ago  which  became  chronic.  Pus  pockets  found  in  teeth  in 
1919.  Chronic  constipation  and  habitual  catharsis.  Onset  of 
present  illness  January,  1920;  weakness,  roaring  in  head,  swollen 
painful  right  leg.  In  March  took  cold;  was  dyspneic  at  night. 
Fatigue  extreme  since  then. 

Examination  showed  a  patient  with  marked  fundus  changes; 
hj-pertension ;  blood  pressure,  290-170;  and  with  very  apprehensive 
ideas  of  her  future.  Patient  did  not  appear  to  be  very  sick.  In  a 
few  days  fever  developed  with  renal  failure,  convulsions  and  later 
coma  and  death.  Laboratory  findings  at  first  were  not  especially 
alarming,  but  with  the  rise  of  fever  and  increase  in  symptoms 
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creatinin  quickly  rose  to  4.11  mg.  and  urea  to  145  mg.  per  lOU  cO 
blood  and  at  death  to  14  mg.  and  350  mg.   respectively.     Urine, 


Fig.  1. — Case  9559.  Section  showing  kidney  tissue:  50  mm.  x  16  mm.  In  this 
are  seen  areas  of  fibrosis  in  glomenili  and  interstitial  tissues.  The  same  is  true  in 
regard  to  bloodvessels.  Toward  the  left  side  one  sees  considerable  acute  parenchy- 
matous change. 


Fig.    2.  —  C'a.se  9559.     An   area  in   cortex   showing   fibrotic  change, 
complete  absence  of  tubules:    50  mm.  x  8  nun. 


Note  ain)ost 
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which  was  clear,  also  became  loaded  with  red  cells,  granular  casts 
and  albumin  — in  other  words  definite  evidence  of  an  acute  process. 


Fig.  3.  —  Case  9559.  Area  of  Fig.  1  under  50  mm.  x  Sram.,  showing  one  glomeru- 
lus entirely  fibrosed  and  another  very  markedly  so  with  marked  fibrotic  changes 
about  the  glomeruli.     Note  absence  of  normal  parenchymatous  kidney  tissue. 


Fii;.  4. — Case  0.").")0.  Aii  area  -liowini;  \('ry  marked,  cloiidx'  swellintr.  Necrosis 
and  destruction  of  tubular  epitlielivmi.  A  complete  absence  of  anything  with 
semblance  of  normal  kidney  ti.-<sue.  The  epithelium  of  tubules  L*  markedly  swollen, 
necrotic,  hydropic  and  in  places  completely  separated  from   i)asement   meml>rane. 
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At  necropsy  a  marked  acute  nephritis  was  found  superimposed 
on  the  contracted  kidneys  of  a  chronic  diflfuse  nephritis.  There  was 
also  a  tendency  to  generalized  fibrosis  in  other  organs.  Marked 
edema  of  right  lung  and  passive  congestion  of  left  lung.  ]\Iicro- 
scopic  examination  ofthe  kidney  corroborated  the  gross  findings. 
(See  photomicrographs.)  No  bacteria  were  ound  in  the  kidney 
substance. 

To  sum  up,  we  may  conclude  that  this  case  exemplifies  an  acute 
process  in  the  kidney  superimposed  upon  an  old  condition.  The 
charts  show  very  graphically  the  effect  upon  efficiency  of  kidney 
function  by  this  disturbance.  It  is  furthermore  seen  that  this 
patient's  life  is  a  history  of  repeated  infections.  Some  of  these 
were  latent  or  more  or  less  continuous  in  their  action.  It  is  also 
seen  that  the  trouble  usually  started  by  some  infectious  process. 
The  depressed  renal  function  seems  to  follow  a  pretty  sharp  parallel 
to  the  rise  in  temperature.  Autopsy  showed  no  terminal  infection, 
with  possible  exception  of  the  kidney. 
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Chart  II.— Case  10954. 


Case  10954.-T.  J.  O.,  admitted  January  24,  1921 ;  died  February 
18,  1921.  Chronic  nephritis  with  enlarged  prostate.  Complaint: 
painful  and  frequent  micturition.  Anamnesis:  "Generally  good 
health,"  "grip])e  1912."  C()mi)licated  by  epididymitis.  Few 
attacks  of  sore-throat  throughout  life.  Occasional  "rheumatism" 
in  right  shoulder  or  arm.     Had  two  attacks  of  temporary  paralysis. 
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Fell  without  losing  consciousness,  and  with  sharp  pain  in  the 
extremities.  Prostatic  trouble  dates  back  eight  or  ten  years. 
In  July,  1918,  complete  retention  thirty  hours.    Hematuria  and 
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Fig.  5. — Case  10954.     Showing  extensive  fibrosis  and  proliferation  of  interstitial 
tissue  with  area  of  round-collcd  infiltration.     50  mm.  x  16  mm. 


Fig.  6. — Case  10954.     50   mm.  x  8  mm.  showing  an  area  of  the  alx)ve.     Fibrotic 
changes  and  infiltration  are  shown  more  plainly. 
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pyuria  then  noted.     Came  to  hospital  January,   1921,  and  after 
trip  had  complete  retention. 


Fi<;.  7. — (*a?e  10954.  Showing  acute  changes  in  kidney.  Note  very  marked 
coaguhxtion  necrosi.s  and  separation  of  epitheliuni  from  basement  membrane.  Round- 
celled  infiltration  is  here  also  noted.     50  mm.  x  8  nmi. 


Fig.  8. — Case  10954.  Section  showiiiK  such  marked  changes  as  In  make  type  of 
ti.ssue  almost  unrccognizablo.  Note  how  markedly  swollen  and  infiltr.itcd  the 
glonicruli  aic.      .")0  mm.  x  S  mm. 
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Examination:  Fairly  well  preserved  man  of  seventy-two  with 
nervous,  emotional  character.  Chronic  rhinitis,  teeth  foul,  carious 
and  worn.  Tenderness  in  kidney  rcfjion.  K])ididymis  enlarged. 
Definite  though  slight  edema  of  subcutaneous  tissue  of  legs.  In  a 
few  days  became  listless  and  some  vomiting  occurred.  Retinal 
changes  seen,  though  not  marked.  As  fever  rose  there  was  a  lower- 
ing of  phthalein  output  from  o()  per  cent  on  admission  to  .'^.3  per  cent 
and  a  rise  in  creatinin  from  4  to  4.6  mg.  and  later  5.7  mg.  and  urea 
from  105  to  258  mg.  Three  hours  previous  to  death  the  blood 
culture  was  thickly  studded  with  colonies  of  hemolytic  streptococci 
(pure  culture).  There  was  almost  complete  lU'inary  sup])ression 
the  last  few  days  preceding  death. 

Autopsy  showed  marked  myocarditis,  marked  cystitis,  moderate 
parenchymatous  nephritis,  purulent  arthritis  of  left  sternoclavicular 
costal  joint.  ]\Iicroscopic  examination  of  the  kidney  showed 
fibrotic  areas  or  old  lesions  and  areas  of  round-celled  infiltration 
with  acute  parenchymatous  changes.     (See  photomicrographs.) 

Whatever  in  this  case  was  the  original  process  in  the  kidney  it  is 
certain  that  the  final  process  was  an  infectious  one.  Two  findings 
prove  this:  (1)  A  positive  blood  culture;  (2)  the  known  infection 
in  the  remaining  part  of  the  urinary  tract.  This  case,  clinical 
evidence  confirmed  by  pathologic  findings,  shows  very  clearly  the 
signs  of  depressed  renal  function,  with  rise  in  fever  (in  this  case 
infectious). 

Case  9302.— G.  B.,  aged  forty-nine  years,  admitted  March  2, 
1920.  Discharged  May  1,  1920.  Diagnosis:  Thrombosis  cerebral 
artery.  Colitis.  Nephritis,  chronic  interstitial.  Result:  Greatly 
improved.  Complaint:  Diarrhea,  facial  paralysis,  left  hemiparesis 
and  continuous  headache.  Anamnesis:  Usual  childhood  diseases. 
No  other.  ( "on juncti  vitis  five  years  ago.  Teeth  gave  much  trouble. 
Frequent  tonsillitis  in  early  life:  Lymphadenitis  cervicalis  marked. 
Married  at  twenty;  four  pregnancies,  three  delivered  prematurely. 
Onset  one  year  ago;  earache,  facial  paralysis  next  morning,  left  arm 
and  leg  weak  and  numb. 

Examination:  Somewhat  anemic,  undernourished  female,  mouth 
drawn  to  right.  Teeth  artificial,  tonsils  diseased,  cervical  adenitis, 
suppurative  gland  years  ago. 

Evidence  of  colitis  at  times  very  marked.  Trine  during  febrile 
stage  showefl  erythrocytes,  pus  and  epithelial  cells,  a  cloud  of 
albumin,  and  a  phthalein  output  of  8  per  cent  in  two  hours,  which 
gradually  increased  as  fever  subsided  to  40  per  cent,  with  a  urine 
showing  a  trace  of  albinnin,  a  few  hyaline  casts  and  a  few  pus  cells. 

One  of  the  most  distressing  symptoms  of  this  ])atient  was  the 
colitis  and  the  temijcrature  seemed  to  Huctuate  witli  its  severity. 
Kidney  function  is  also  seen  to  be  markedly  depressed  during  the 
febrile  change  as  shown  by  the  phthalein  output.     Here  again  is  a 
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definite  acute  process  in  the  body  profoundly  affecting  the  kidney 
and  associated  with  a  febrile  state  and  leukocytosis,  with  an  accom- 
panying troublesome  colitis. 
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Case  11185.-W.  S.,  male,  admitted  March  9,  1921.  Discharged 
April  2,  1921,  This  case  is  similar  in  many  respects  to  the  previous 
one  and  shows  identically  the  same  ])r()cess,  i.  c,  marked  dcjircssion 
of  renal  function  during  the  febrile  reaction  of  a  mild  pharyngitis. 

Diagnosis :  arterial  sclerosis,  cerebral  hemorrhage  (old) .  Anamnesis : 
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At  seventeen  or  eighteen  had  a  fever;  does  not  know  its  nature. 
Scarlatina  at  twenty.  Occasional  nycturia.  x\lcohol  used  in 
moderate  amounts.  Had  "stroke"  last  June,  condition  cleared 
until  he  was  almost  good  as  normal. 

Plxamination :  Man  of  average  build  and  fairly  well  nourished, 
very  emotional,  teeth  very 'bad,  tonsils  diseased.  Blood-pressure, 
215;  diastolic,  125.  No  edema.  Fundus  oculi  changes.  Note  on 
chart  the  fall  in  phthalein  excretion  with  rise  in  fever. 

Case  8594.— H.  G.,  admitted  September  7,  1919.  Discharged 
May  16,  1920.  Chronic  parenchymatous  nephritis.  Case  of 
nephritis  due  to  streptococcic  sore-throat  of  about  two  weeks. 
Negative  findings  until  sore-throat.  Arose  one  morning  with  face, 
feet  and  hands  swollen,  abdomen  distended.  (See  chart  for  changes 
in  urinary  findings,  function  and  fever.)  Urine  showed  pure  culture 
streptococcus;  one  year  later  a  pure  culture  of  tetragenus.  Blood 
culture  normal.  It  is  noted  in  this  case  that  urinary  changes  with 
fever  are  quite  marked,  whereas  function  is  not  much  influenced. 
This  case  shows  a  febrile  condition  more  or  less  marked  throughout 
the  entire  course. 

Case  9745.— I.  G.,  aged  thirty-seven  years,  male.  Admitted 
June  15,  1920.  Discharged  September  16,  1920.  Diagnosis: 
chronic  nephritis,  alveolar  abscess.  Anamnesis:  A  man  with 
very  healthy  infancy  and  childhood.  In  1917  had  a  trivial  indis- 
position following  overwork  in  a  harvest  field.  The  illness  of  a  few 
days  consisted  of  slight  diarrhea  and  vomiting.  A  similar  attack 
the  following  summer.  PVecpiency  of  mictiu'ition  for  the  ])ast  three 
or  four  years.  Attack  of  severe  colic  six  years  ago.  Onset  six 
weeks  ago.  Family  first  noted  puffiness  of  eyes  and  face;  edema 
of  hands  and  feet  then  followed  in  a  few  days.  Hematuria  on  one 
occasion. 

Examination:  (ieneralized  edema;  anemia;  i)atient  alert. 
Mild  retinal  changes.  Teeth  in  bad  condition;  gums  swollen; 
tonsils  buried  and  exude  pus  on  pressure.  (See  chart  and  note  the 
improvement  in  general  function  as  the  temperature  elevation 
subsides.  Note  also  how  it  is  lowered  on  July  16  as  the  tem])erature 
rises.)  This  chart  is  inserted  to  show  the  general  trend  toward 
iini)rovement,  with  a  tendency  for  the  fever  to  subside. 

Following  a  tonsillectomy  there  was  lowered  phthalein  excretion, 
an  increase  in  edema  and  most  marked  urinary  changes. 

General  Discussion.  In  a  \cry  comi)lete  and  detailed  observation 
of  ten  nephritics  covering  several  months,  Emerson'''  found  that  in 
many  chronic  cases  of  nei)hritis  an  acute  i)rocess  is  in  ])rogress, 
variations  of  which  were  shown  by  increase  in  albumin  ])er  cent  and 
slight  rises  in  tiMiipiM-aturc.    Though  as  found  clinic  ally  by  Emerson'" 
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that  casts  are  no  criterion  as  to  the  amount  of  damage  that  has  been 
(lone  to  the  kidney  and  Later  emphasized  by  MacXider^'*  in  his 
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experimental  work  on  dogs,  yet  their  presence  and  variations  can  be 
taken  as  evidence  of  the  severity  of  a  present  irritative  process. 
These  observations  have  been  confirmed  in  this  work.  Various 
investigations  have  been  conducted  with  attempt  to  measure  renal 
function  during  fever  or  acute  infectious  diseases.  Schlayer/^ 
in  1912,  mentioned  fever  as  an  extrarenal  factor,  capable  of  altering 
renal  function.  Lewis^"  quotes  Ambard  and  Hallion  (1912)  as 
stating  that  urea  excretion  was  depressed  by  lowering  the  tempera- 
ture of  curarized  dogs.  In  his  own  observations  during  acute 
fevers,  as  typhoid  and  pneumonia,  he  concludes  that  in  general  there 
is  a  normal  or  somewhat  low  concentration  of  urea  in  the  blood,  a 
high  rate  of  urea  excretion,  a  variable  concentration  of  urea  in  the 
urine  and  a  high  phthalein  output.  He  furthermore  concludes  that 
there  is  no  constant  relationship  between  the  presence  or  absence 
of  albuminuria  and  cylindruria  and  the  level  of  Ambard's  coefficient. 
The  latter  was  found  to  be  lowered  in  fevers.  Thayer  and  Snowden^^ 
noted  in  a  few  cases  of  pneumonia  that  the  phthalein  excretion  was 
depressed.  The  pathologic  picture  in  these  cases  was  described  as 
cloudy  swelling,  with  granular  degeneration  of  epithelium,  engorge- 
ment of  capillaries  and  the  escape  of  a  few  red  cells  into  the  glomeru- 
lar spaces  or  tubules.  Five  of  15  cases  convalescing  from  acute 
fevers  were  found  by  Bookman^^  to  have  phthalein  output  below 
40  per  cent,  the  lowest  being  27  per  cent,  and  1  to  have  fixed 
specific  gravity. 

In  a  series  of  acute  infectious  diseases,  among  which  were  pneu- 
monia Types  I  and  II,  typhoid,  articular  rheimiatism,  and  a  mis- 
cellaneous group,  Frothingham^^  in  measuring  function  by  phthalein 
excretion,  blood-urea  nitrogen  and  index  of  urea  elimination  con- 
cludes that  these  tests  failed  to  show  any  consistent  evidence  of 
impaired  renal  function  during  the  course  and  convalescence  of 
acute  infections  in  which  ordinary  urinary  examinations  revealed 
no  evidence  of  nephritis.  He  found,  however,  a  few  with  slightly 
reduced  phthalein  excretion.  No  nephritics  were  used.  Schwartz 
and  ]\IcGill-'  rei)ort  some  cases  with  acute  fevers  (pneumonia)  as 
showing  urea  retention  but  draw  no  distinctions  between  nephritics 
and  non-nephritics.  Two  cases  convalescent  from  pneumonia 
were  recorded  by  Longcope  and  Peters-^  as  having  dei)ressed  renal 
function  (20  per  cent). 

It  would  seem  from  these  reports  that  occasionally  a  case  of  acute 
infectious  disease  may  show  depression  of  renal  finiction,  though 
there  is  certainly  nothing  suggestive  of  a  consistent  tendency  to  do 
so.  Some  of  the  figures  e^■en  suggest  an  increase  in  function.  The 
infections  studied  were  also  self-liinited,  with  a  tendency  to  cinn- 
plete  recovery. 

Our  work  is  concerned  with  renal  function  of  nephritics  with  fever. 
The  observations  of  urinary  changes  din-ing  these  ])rocesses  agree 
with  those  of  Emerson. 


ritchey:  febrile  stages  in  chronic  nephritis        897 

Some  of  our  cases,  Nos.  9559  and  10954  and  9302,  coiikl  be  tlioii^dit 
of  as  having  sufficient  renal  tissue  to  carry  on  proper  finiction  until 
a  superimposed  acute  process  ensued,  at  which  time  the  function  was 
much  reduced.  This  clinically  seems  to  be  the  case.  If  we  take 
fever  as  evidence  of  infection  there  is  undoubtedly  such  a  process 
present  in  these  cases,  for  in  all  the  febrile  condition  was  at  times 
quite  marked  and  associated  in  4  cases  with  definite  foci  of  infection. 
Clinical  findings  show  there  was  an  irritative  process  in  the  kidney 
during  the  febrile  period  over  and  above  that  in  the  afebrile  period, 
and  in  2  cases  this  was  seen  to  be  a  progressive  process,  parallel  to 
progressive  temperature  elevation.  Toward  the  close  the  urea 
and  creatinin  values  mounted  very  rapidly.  The  symptoms,  if 
possible  to  chart,  would  show  a  curve  in  every  detail  parallel  to 
these  curves. 

Whatever  the  toxic  condition  underlying  the  febrile  change,  there 
is  positive  evidence  that  the  kidney  was  very  much  intoxicated  by  it. 
It  is  thus  seen  that  in  4  of  the  cases,  where  infection  was  at  least  one 
agent  in  action,  the  kidney  activity  was  very  markedly  depressed. 
An  acute  element  was  present  in  the  other  2  cases,  the  cause  of  which 
was  not  definite.  Whether  it  is  toxins  liberated  by  the  infection 
or  the  infection  itself  reaching  the  kidney  which  causes  the  damage 
is  not  very  definitely  known.  Perhaps  it  is  both.  Ophuls  regards 
the  nephritis  as  due  to  an  infection,  there  being  a  bacteriolysis  as 
the  organisms  reach  the  kidney.  Toxins,  of  which  diphtheria 
toxin  is  a  good  example,  are  known  to  cause  nephritis. 

In  one  of  the  cases  (No.  9745)  also  it  is  seen  what  a  marked 
harmful  influence  tonsillectomy  had,  and  yet  the  operation  was  done 
under  the  most  ideal  circumstances  for  that  case.  Other  factors, 
as  alcoholism,  dietary  changes,  exposures,  etc.,  have  been  shown  to 
influence  the  course  of  a  case  of  chronic  nephritis  in  an  inifavorable 
manner.  This  review  suggests  that  infection  is  frequently  a  cause  of 
nephritis;  the  cases  herein  detailed  show  that  an  infection  may  add 
an  acute  process  to  a  chronic  one  already  existing.  Therefore  infec- 
tion, no  matter  how  trivial,  must  be  considered  as  a  very  grave  men- 
ace to  a  chronic  nephritis.  This  study  would  seem  to  justify  the 
following  conclusions: 

Conclusions.  1.  INIany  observers  have  noted  the  seeming  part 
infection  plays  in  the  etiology  of  nephritis.  Our  observations  show 
that  during  febrile  elevations,  either  due  to  infection  or  some  other 
agent,  there  is  a  noticeable  and  oftentimes  measurable  depression 
in  renal  function. 

2.  A  great  majority  of  all  cases  of  chronic  nephritis  manifest 
temperature  elevations  at  times  throughout  the  course.  (Acute 
stages.) 

3.  In  chronic  nephritis,  as  Emerson  pointed  out  in  his  exhaustive 
work  on  Metabolism  in  Nephritics,  fever  with  an  associated  increase 
in  albuminuria  shows  an  added  acute  process. 
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4.  While  function  is  not  consistently  depressed  in  acute  infectious 
fever,  as  shown  by  Frothingham,  Lewis  and  others,  it  is  found  to  be 
so  during  febrile  reactions  in  cases  of  chronic  nephritis. 

5.  In  chronic  nephritis,  as  shown  by  fever  with  simultaneous 
untoward  clinical  symptoms  and  functional  impairment  as  measured 
by  phthalein  excretion,  urea  and  creatinin  retention  and  signs  of 
renal  irritation  as  determined  by  albuminuria  and  sediment  increase, 
there  are  superimposed  acute  processes. 

6.  The  clinical  findings  of  these  6  cases,  checked  in  2  cases  with 
autopsy  findings,  would  suggest  that  the  course  of  chronic  nephritis 
is  determined  by  these  added  acute  processes  and  that  the  prognosis 
depends  in  large  measure  upon  their  cessation  or  continuation. 

Note.— This  work  was  done  at  the  Robert  W.  Long  Hospital 
in  the  Department  of  Liternal  ]\Iedicine,  at  the  suggestion  of  Dr. 
Charles  P.  Pvinerson,  and  to  him  the  author  is  truly  grateful  for  his 
helpful  criticisms  and  suggestions. 
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BRACfflAL  MONOPLEGIA  DUE  TO  THROMBOSIS  OF  THE 
SUBCLAVIAN  VEIN. 

By  George  Wilson,  ^NLD., 

PHILADELPHIA. 

(From  the  Philadelphia  General  Hospital  and  the  Neurological  Department  of  the 
Medical  School  of  the  University  of  Pennsylvania.) 

Phlebitis  involviiifj  the  lar<>;e  veins  draiiiino;  the  upper  extremity 
is  rare.  The  text-books  on  medicine  and  surgery  make  httle  or  no 
reference  to  involvement  of  the  large  veins  of  the  arms,  and  little 
can  be  found  in  the  literature  about  such  a  condition.  As  a  cause 
of  brachial  monoplegia  I  ciin  find  no  similar  case  on  record.  Marcel 
Gaugard.  of  Chateaureux,  France,  cited  two  examples  of  subclavian 
thrombosis  occurring  in  syphilitics.  Haward  in  his  monograph 
on  phlebitis  refers  to  Paget 's  report  of  two  cases  of  subclavian 
phlebitis,  one  of  which  improved  on  mercury.  Museher  reported 
a  case  of  thrombosis  of  the  brachial  vein  in  a  man,  aged  fifty-eight 
years,  who  had  had  syphilis.  Briggs  has  recorded  a  case  of  throm- 
bosis of  the  axillary  vein  in  a  man  aged  twenty-two  years.  In 
none  of  the  above  cases  was  mention  made  of  a  brachial  paralysis 
secondary  to  the  affection  of  the  vein.  Of  forty-one  cases  of 
phlebitis  occurring  in  typhoid  fever  only  one  affected  the  upper 
extremity  (Osier  and  ^IcGrae). 

Because  of  the  relative  infrequency  of  brachial  monoplegia  due 
to  subclavian  phlebitis,  and  because  of  the  rarity  of  subclavian 
phlebitis  itself,  I  present  the  following  cases: 

Case  I. — A  negro,  aged  twenty-five  years,  was  admitted  to  the 
neurological  service  of  the  Hospital  of  the  University  of  Penn- 
.sylvania  on  April  lo,  1920.  His  chief  complaint  was  swelling 
and  paralysis  of  the  right  upper  extremity.  He  had  been  well 
until  the  day  before  admission,  when  he  took  a  nap  on  a  })ile  of  coal 
ashes  still  a  little  warm.  He  awoke  three  hours  later  because  of 
numbness  in  the  right  arm,  and  he  observed  that  the  entire  extremity 
was  swollen,  and  that  on  the  extensor  surface  of  the  forearm  there 
were  several  blisters.  There  was  no  headache  and  no  difhculty  in 
talking  or  swallowing.     There  was  no  pain. 

His  family  and  personal  history  were  unimportant,  except  that 
a  brother  died  of  pulmonary  tuberculosis.  The  patient  denied 
venereal  disease. 

Pln/siral  Kxaminaiion.  The  eyes,  ears  and  cranial  nerves  were 
normal,  although  one  examiner  rei)orted  a  weakness  of  the  lower 
half  of  the  right  side  of  the  face,  and  becau.se  of  this  finding,  in 
addition  to  the  paralysis  of  the  arm,  a  cerebral,  cortical  lesion  was 
considered.     The  posterior  cervical  glands  were  slightly  enlarged. 
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The  lungs  presented  the  signs  of  an  acute  bronchitis,  and  in  addition 
those  of  infiltration  of  the  right  upper  lobe.  The  heart  was  normal. 
The  right  upper  extremity  was  greatly  swollen  from  the  fingers  to 
the  shoulder,  and  the  swelling  was  doughy  and  pitted  on  pressure. 
On  the  extensor  surface  of  the  forearm  several  large  blebs  were 
seen.  The  radial  and  brachial  pulses  could  not  be  felt.  The  ten- 
don reflexes  were  absent  and  the  extremity  was  completely  paralyzed. 
Pain,  touch  and  temperature  sensations  were  distinctly  impaired 
up  to  the  shoulder.  The  other  extremities  were  normal  in  every 
respect. 

The  sputum  was  repeatedly  examined  for  tubercle  bacilli  and 
was  negative.  A  guinea-pig  injected  with  the  centrifuged  sediment 
of  the  sputum  died  with  tuberculosis  three  weeks  after  the  patient. 
The  blood  showed  a  mild  secondary  anemia  with  the  white  cells 
continually  below  10,000.  The  blood  culture  was  sterile  and  the 
Wassermann  reaction  was  delayed  negative.  The  urine  was  nega- 
tive until  shortly  before  the  patient's  death,  when  albumin  and 
casts  were  present.     The  temperature  ranged  from  99°  to  104°. 

The  patient  recovered  considerable  power  below  the  elbow,  but 
practically  none  above  that  point.  The  edema  disappeared  to  a 
large  degree  and  the  radial  pulse  returned  as  the  swelling  sub- 
sided. Dr.  Grier  IVIiller  noted  atrophy  of  the  supra-  and  infra- 
spinatus, the  deltoid  and  the  biceps  muscles  on  May  18.  The  man 
was  transferred  to  the  medical  service,  where  death  resulted  on 
June  6,  1920. 

The  diagnosis  made  in  the  case  was  brachial  palsy  due  to  the 
pressure  of  a  thrombosed  subclavian  vein.  The  lung  condition 
was  considered  to  be  tuberculous.  The  autopsy  revealed  miliary 
tuberculosis  with  caseation  of  the  mediastinal,  cervical  and  retro- 
peritoneal lymph  nodes.  It  was  indeed  unfortunate  that  the  sub- 
clavian vein  was  not  dissected  out. 

Case  II. — A  negro,  aged  twenty-two  years,  single  and  a  lead 
worker.  The  patient  was  admitted  to  the  surgical  wards  of  the 
Philadelphia  General  Hospital  with  a  suspected  lead  palsy  and  was 
transferred  to  the  service  of  Dr.  Spiller  on  September  23, 1920.  He 
gave  the  following  history,  which  is  supplemented  through  the 
kindness  of  Dr.  William  Bailey,  resident  superintendent  of  the 
receiving  hospital  of  the  city  of  Detroit.  The  patient  had  had  three 
previous  admissions  to  the  Philadelphia  General  Hospital;  the  com- 
plaints, seriatim,  were  secondary  syphilis,  bubo  and  tertiary  syphilis. 
He  had  worked  in  lead  for  some  time  but  gave  up  that  occui)ation 
because  of  symj)toms  suggestive  of  lead-poisoning.  On  July  31, 
1920,  he  was  in  Detroit  and  went  to  bed  feeling  well.  He  awoke 
the  following  morning  and  found  that  he  was  lying  on  his  left 
arm  and  that  the  entire  left  upi)er  extremity  was  paralyzed  and 
intensely  swollen.     He  bad  no  i)ain  during  the  first  twenty-four 
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hours,  but  suflFered  much  after  that.  He  went  to  the  receiving 
hospital  in  Detroit,  where  about  thirty  incisions  were  made  in  the 
affected  extremity,  with  the  discharge  of  considerable  serum  and 
with  a  subsidence  of  the  swelling.  He  remained  in  the  Detroit 
Hospital  six  weeks. 

Physical  Examination.  The  patient  was  of  a  low  mental  type. 
The  eyes,  ears,  cranial  nerves,  lungs,  heart  and  abdomen  were 
normal.  The  left  upper  extremity  was  completely  paralyzed  with 
loss  of  the  deep  reflexes  and  great  impairment  of  all  forms  of  sen- 
sation from  the  elbow  down.  The  swelling  had  entirely  subsided 
on  admission  to  the  Philadelphia  General  Hospital.  The  muscles  of 
the  left  hand  and  forearm  showed  considerable  atrophy.  The  blood 
examination  revealed  a  mild  secondary  anemia  with  granular 
degeneration  of  the  red  cells.  The  blood  Wassermann  and  the 
spinal  fluid  were  negative. 

At  the  time  of  this  report  a  marked  improvement  had  taken 
place  in  the  patient's  condition.  Sensation  and  motion  were 
recovering  in  the  extremity.  The  treatment  consisted  of  anti- 
syphilitic  remedies,  massage  and  galvanism.  The  early  incisions 
in  Detroit  with  prompt  reduction  in  the  swelling  undoubtedly  started 
the  man  on  the  road  to  recovery,  which  should  be  complete. 

The  diagnosis  made  in  Case  H  was  brachial  palsy  due  to  throm- 
bosis of  the  subclavian  vein,  the  etiologic  factor  being  syphilis, 
whereas  in  the  first  case  it  w^as  tuberculosis. 

An  interesting  question  in  regard  to  diagnosis  arose  in  Case  I. 
Two  excellent  clinicians  had,  after  a  careful  examination,  con- 
sidered strongly  the  possibility  of  a  cortical  monoplegia,  with 
vasomotor  paralysis  as  the  cause  of  the  edema.  A  slight  apparent 
weakness  of  the  lower  half  of  the  face  on  the  same  side  strengthened 
this  viewpoint,  although  the  entire  absence  of  speech  disturbance 
and  of  paralysis  of  the  tongue  on  the  side  opposite  to  the  supposed 
lesion  militated  against  the  diagnosis  of  a  cortical  lesion.  The 
confusion  of  such  widely  separated  lesions  as  phlebitis  of  the  sub- 
clavian vein  on  the  right  side  and  a  cortical  lesion  involving  the 
lower  part  of  the  motor  area  on  the  left  side  of  the  brain  may  appear 
to  some  impossible;  but  in  a  case  recently  under  my  observation, 
and  which  I  will  report  in  detail  at  some  future  date,  the  diagnosis 
of  phlebitis  was  made  by  some  in  a  case  of  cortical  monoplegia 
with  marked  edema  in  the  paralyzed  extremity. 

The  question  of  the  etiology  in  cases  of  thrombosis  of  the  large 
veins  draining  the  upper  extremities  naturally  arises.  Tuberculosis 
is  evidently  an  extremely  uncommon  cause,  whereas  syphilis  is 
probably  the  common  cause.  Dr.  Turnbull,  superintendent  of  the 
State  Sanitarium  for  Tuberculosis  at  Cresson,  has  told  me  in 
a  personal  communication  that  he  has  no  record  of  subclavian 
phlebitis  occurring  in  the  course  of  pulmonary  tuberculosis.     In 
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the  first  of  my  cases  tuberculosis  was  the  factor,  whereas  in  the 
second  case  syphiHs  was  the  cause.  Dr.  Lockwood,  of  Detroit, 
who  saw  the  second  case  soon  after  the  onset,  was  also  incHned  to 
believe  that  syphihs  was  the  etiologic  factor  in  that  case  despite  a 
persistentl\'  negative  Wassermann.  The  records  of  the  Phila- 
delphia General  Hospital  show  that  Case  II  had  made  many  visits 
to  the  venereal  service  of  that  hospital  and  that  he  had  had  syphilis. 
From  a  re^•iew  of  the  cases  of  axillary  and  subclavian  thrombosis 
reported  in  the  literature  it  would  certainly  appear  that  syphilis 
is  usualh'  the  cause  of  such  a  condition. 

The  production  of  a  complete  brachial  paralysis  in  phlebitis  in 
the  cases  here  reported  is  worthy  of  note.  The  brachial  plexus 
lies  very  close  to  the  subclavian  vein,  being  separated  from  it  by 
the  subclavian  artery.  The  complete  brachial  palsy  was  due  in 
all  probability  to  the  pressure  of  the  thrombosed  vein  upon  the 
brachial  plexus. 

I  am  indebted  to  Dr.  William  G.  Spiller  for  the  privilege  of 
reporting  these  cases. 
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largely  concern  themselves  with  omissions  and  the  exclusion  of 
newer  medical  ideas.  Of  course,  it  is  always  a  debatable  matter 
as  to  whether  or  not  coin]:ends  justify  their  existence.  For  students 
they  would  seem  to  have  a  field  of  usefulness  when  medical  courses 
require  so  much  to  be  learned.  For  a  physician,  however,  it  would 
seem  that  he  could  refer  just  as  cpiickly  to  a  more  complete  and 
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exhaustive  work  and  thereby  obtain  information  of  a  more  reliable 
and  satisfactory  character.  Of  this  type  of  work  it  would  seem  that 
this  volume  is  the  equal  of,  in  some  respects  superior  to,  others  we 
have  seen.  In  the  present  edition  most  of  the  revisions  have  been 
made  in  the  section  dealing  with  infectious  diseases  and  functional 
affections  of  the  heart.  T.  G.  S. 


Outlines  for  Case  Takixg  akd  Routine  Ward  and  Laboratory 
Work  as  used  in  the  JNIedical  Clinic  of  the  Washington 
Untversity.  By  George  Dock,  A.M.,  M.D.,  Sc.D.,  Professor 
of  ]Medicine,  Washington  University,  St.  Louis,  Mo.  Third 
edition  revised.    Ann  Arbor,  Michigan:  George  Wahr. 

This  is  a  very  good  outline  guide  for  students  beginning  their 
practical  work  in  medical  wards.  The  beginner  will  find  it  an 
excellent  skeleton  to  follow  in  history  taking,  in  making  physical 
examinations  and  in  doing  laboratory  work  on  cases  assigned  for 
study. 

W^e  believe  that  it  is  a  more  practical  thing  in  history  taking 
to  follow  the  chief  complaint  with  the  history  of  the  present  dis- 
ease, instead  of  leaving  this  to  the  last.  Patients  prefer  to  begin 
with  their  present  complaints,  and  then  later  on  readily  tell  of  their 
family,  previous  medical  and  social  histories.  The  present  edition 
has  been  increased  in  its  size.  T.  G.  S. 


The  Etiology  and  Pathology  of  Typhus.  Being  the  ]Main 
Report  of  the  Typhus  Research  Commission  of  the  League  of 
Red  Cross  Societies  to  Poland.  By  S.  Burt  Wolbach,  John 
L.  Todd,  and  Francis  W.  Palfrey.  Pp.  222;  47  full-page 
illustrations.   Cambridge,  Mass. :  Harvard  University  Press,  1922. 

This  report  presents  in  full  the  findings  of  the  Tj'phus  Research 
Commission  of  the  League  of  Red  Cross  Societies  to  Poland.  The 
work  was  conducted  at  the  St.  Stanislaus  Hospital,  Warsaw,  from 
IMarch  through  July  1920.  The  report  is  based  upon  ISl  cases 
of  typhus,  selected  for  the  special  wards  of  the  commission,  from 
the  general  admissions  to  the  hos])ital,  during  this  period  when  epi- 
demic typhus  ])revailed  in  Warsaw.  The  work  was  directed  chiefly 
toward  determining  the  nature  of  the  specific  cause  and  the  minute 
histo])athol()gy  of  typhus.  Especially  convincing  is  the  experi- 
mental evidence  obtained  from  louse-feeding  experiments  and  by 
animal  inoculations,  in  establishing  tlie  identity  of  the  virus  of 
typhus  and  Rickettsia  prowazeki. 

The  extensive  and    ])ainstaking  liistopathological    study  of  the 


GARRISON:  AN  INTRODUCTION  TO  THE  HISTORY  OF  .MEDICINE     905 

lesions  of  typhus  in  man  and  in  the  experimental  animals,  will 
remain  a  classic,  and  its  presentation  marks  the  beginning  of  a 
real  imderstandinji  of  the  ])athological  ])rocesses  concerned  in  this 
disease.  Extensi\"e  cultural  and  serological  studies  were  not 
undertaken.  Thirteen  unsuccessful  attempts  to  demonstrate  the 
Plotz  ]:)acillus  are  recorded,  and  the  diagnostic  value  of  the  Weil- 
Felix  reaction  was  confirmed  in  83  patients  with  ty])hus.  Valuable 
clinical  observations  were  made.  A  historical  review  and  a  sum- 
mary of  the  present  knowledge  of  Rickettsia  are  included.  Especi- 
ally valuable  are  the  39  full-page  plates  presenting  89  photomicro- 
gra])hs  or  drawings  (some  in  color)  illustrating  the  various  devel- 
opmental phases  of  Rickettsia  prowazeki  in  the  tissues,  and  the 
difierent  stages  in  the  development  of  the  micropathological  lesions 
caused  by  this  organism. 

The  chapter  on  technic  and  the  carefully  ])lanned  controls  in 
the  experimental  work  would  immediately  win  ones  confidence 
in  the  reported  findings,  were  objective  demonstration  and  a  pre- 
vious knowledge  of  the  scientific  accuracy  of  the  observers  lacking. 
Some  might  contend  that  stains,  other  than  the  Romanowsky, 
would  have  been  more  valuable  for  histologic  detail.  The  general 
plan  of  the  work  and  the  minute  attention  to  details  of  technic 
may  be,  indeed,  very  profitably  perused  by  scientific  workers 
regardless  of  their  fields  of  particular  interest. 

One  is  pleased  to  note  that  the  report  is  dedicated  to  the  cherished 
memories  of  seven  pioneer  scientists  in  the  study  of  t\"phus— martyrs 
in  the  service  of  humanity— who  died  of  this  dread  disease  during 
the  course  of  their  studies. 

This  report  and  that  of  the  American  Red  Cross  Sanitary  Com- 
mission to  Serbia  (Reviewed  in  Am.  Jour.  Med.  Sc,  1921,  162, 
441),  together  represent  a  ver>'  complete  presentation  of  the  present 
knowledge  of  typhus.  J.  C.  S, 


An  Introduction  to  the  History  of  Medicine.  With  Medical 
Chronology,  Suggestions  for  Study  and  Bil)liographic  Data. 
By  Fielding  IL  Garrison,  A.B.,  M.I).,  Lieutenant-colonel, 
Medical  Corps,  I'.S.  Army,  Surgeon-General's  Office,  Washing- 
ton, D.  C.  Third  edition,  revised  and  enlarged.  Pliiladelphia 
and  London:  W.  B.  Saunders  Company,  1921, 

This  well-known  work  is  appearing  in  its  third  edition.  It  is 
a  ratb.er  unusual  event  in  the  writing  of  books,  for  generally  histories 
when  once  written  remain  unchanged  by  their  authors  and  ex])erience 
no  revisions.  Many  phases  of  medical  history  are,  however,  still 
in  the  research  stage  and  of  course  modern  medicine  is  in  the  making. 
These  facts  have  made  it  possible  for  Colonel  Garrison  to  include 

VOL.  ir.3,  NO.  C— JUNE,  1922  30 
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in  the  present  edition  much  that  has  been  recently  learned  of 
medieval  and  ancient  history,  as  well  as  the  developments  .during 
the  recent  war.  New  lines  on  the  doctrine  of  the  origin  and  trans- 
mission of  ethnic  culture  has  been  added.  New  matter  has  been 
included  on  Chinese  medicine;  on  the  history  of  pediatrics;  den- 
tistry; public  hygiene;  military  medicine  and  medieval  lexicog- 
raphy; on  the  earlier  nuclei  of  medical  education  in  the  Ignited 
States ;  on  recent  Japanese,  Spanish  and  Latin-American  medicine, 
and  on  the  work  of  the  medical  departments  of  armies  in  the 
European  War.  New^  biographical  sketches  have  been  added 
with  portraits  of  Symphorien  Champier,  Villemin,  Gurlt,  Littre, 
Salkow^ski,  Osier,  Max  Neuberger  and  others.  The  biliographies 
at  the  end  of  the  volume  have  been  enlarged  and  improved;  and 
the  author's  index  has  been  made  more  complete  and  exhaustive. 
It  is  remarkable  that  so  much  has  been  included  in  a  volume  of 
such  size.  The  whole  history  of  medicine  is  briefly  and  clearly 
stated.  It  is  intended  that  this  book  serve  as  a  stimulus  and  a 
guide  for  further  study  in  this  most  fascinating  field.  History 
makes  all  things  more  interesting  and  worthwhile.  The  man  with 
historical  information  concerning  his  profession  and  its  members 
must  be  a  much  better  man  for  it.  He  must  be  a  better  doctor, 
because  he  has  something  to  stimulate  him,  something  to  make 
his  work  doubly  valuable.  P^or  doctors  without  hobbies,  it  would 
seem  that  medical  history  or  some  phase  of  it  would  serve  quite 
well  to  supply  such  a  need.  Garrison's  History  of  Medicine  would 
seem  to  be  a  good  book  to  begin  with  for  a  broad  general  idea  of 
what  medicine  has  been  from  primitive  times  to  this  dav. 

T.  G.  S. 


Psychoanalysis;  its  Theories  and  Practical  Application. 
By  A.  A.  Brill,  Ph.B.,  M.D.  Pp.  468.  Philadelphia:  W.  B. 
Saunders  Company,  1922. 

This  is  the  third  edition,  the  first  having  appeared  in  1912  and 
the  second  in  1914.  Reviews  of  the  previous  editions  have  appeared 
in  the  Journal.  This  work  was  one  of  the  first  on  psychoanalysis 
and  was  received  by  the  medical  public  with  mingled  emotions. 
Since  1912,  a  j)erio(l  of  ten  years,  according  to  the  author.  "])sycho- 
analysis  has  made  unprecedented  progress  both  as  a  theraixnitic 
agent  and  as  an  exi)ounder  and  interpreter  of  subjects  and  phe- 
nomena which  are  not  strictly  medical."  He  further  states  that 
"as  a  result  of  war  experience  i)sychoanalysis  has  gained  many 
new  adherents  among  ])hysicians  who  were  hitherto  unacquainted 
with  it."  In  the  second  edition  two  chapters  were  added,  con- 
.sisting  of  the  insertion  of  analysis  of  dreams,  and  in  the  present 
edition  furtlicr  clarifying  cases  arc  given,  especially  in  regard  to 
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some  of  the  specific  sexual  phenomena,  such  as  masturbation  and 
homosexuality.  A  new  chapter  is  added  on  paraphrenia.  Not 
everyone  is  likely  to  agree  with  the  author's  conception  of  the 
successful  progress  of  psychoanalysis;  that  it  has  grosvn  in  certain 
quarters,  there  is  not  any  question.  Almost  in  any  city  street 
signs  are  to  be  found  which  read:  "Mr — — "  and  underneath  the 
caption,  "Psychoanalyst."  Readers  of  the  Journal  are  familiar 
with  the  number  of  reviews  of  books  which  have  appeared  on  this 
subject.  ]\Iany  of  these  have  been  written  by  doctors  of  })hil()S()])hy 
and  not  by  medical  men.  In  other  words,  the  psychoanalyst  has 
graduated  from  the  medical  into  the  lay  field  and  it  has  become  a 
matter  of  making  money  and  charlatanism.  The  reviewer  does 
not  mean  to  imply  that  the  medical  men  who  practice  psycho- 
analysis are  charlatans,  for  without  doubt  psychoanalysis  has 
many  sincere  students  and  advocates.  In  others,  however,  there 
is  no  question  about  this,  for  how  can  men  treat  the  mind  with- 
out knowing  something  of  the  body?  In  a  period  of  ten  years 
since  the  first  edition  of  this  book,  psychoanalysis  has  not  proved 
its  case.  Contrary  to  the  view  of  the  author,  war  experience  has 
\'ery  definitely  shown  that  psychoanalysis  was  unnecessary  in  the 
cure  of  the  psychoneurotic.  Psychoanalysis  is  on  the  defensive 
and  is  no  longer  in  fashion  excepting  in  some  quarters  and  among 
certain  sets  of  women  and  men  who  regard  their  journey  through 
life  incomplete  without  being  "psyched."  The  present  tendency 
is  to  focal  infection  and  endocrinology.  At  the  present  time  it  is 
difficult  to  forecast  what  the  next  style  will  be.  Psychoanalysis 
has,  however,  taught  something.  It  has  demonstrated  a  method  of 
in\estigation  to  a  great  many  who  have  not  thought  about  it  in 
that  light,  and  there  is  no  doubt  that  Freud  has  contributed  a  great 
deal  to  the  philosophy  of  thought.  If  an  experience  of  ten  years 
is  worth  anything  it  has  proved  that  a  psychoneurotic  patient 
cannot  be  cured  purely  by  psychoanalysis.  He  can  be  helped 
but  not  cured.  He  needs  something  else,  and  that  "something 
else"  is  common-sense  application  which  only  an  experienced  medical 
man  has. 


Medical  Electricity  for  Students.  By  A.  R.  I.  Browne, 
IMember  of  the  Chartered  Society  of  Massage  and  Medical 
Gymnastics;  Teacher  of  Medical  Electricity  at  the  Western 
Infirmary,  Glasgow.  Pp.  231;  82  illustrations.  London: 
Henry  Frowde,  Ilodder  and  Stoughton,  The  Lancet  Building, 
1  and  2  Bedford  Street,  Strand,  W.  (".,  2. 

Tins  elementar\-  text-book  on  medical  electricity  is  somewhat 
of  the  nature  of  a  compend  and  svas  written  for  students  of  massage 
and  medical  gymnastics.     It  conforms  to  the  course  of  study  out- 
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lined  in  the  school  where  the  author  teaches  and  is  divided  into 
three  parts,  namely:  (1)  P^lectricity  and  Magnetism;  (2)  INIedical 
Apparatus;  and,  (3)  Electrical  Treatment.  In  the  first  and  second 
parts  are  discussed  the  principles  of  electricity  and  a  brief  and 
clear  description  given  of  the  construction  of  apparatus  used  in 
electro  therapeutic  work.  The  third  part  deals  with  the  manner 
of  application  of  the  various  currents,  indications  for  their  use 
and  the  efl'ects  produced.  The  author  bears  in  mind  the  purpose 
of  the  book.  He  makes  no  attempt  to  delve  deeply  into  theory, 
but  keeps  well  within  the  scope  of  the  understanding  of  the  student 
and  technician,  giving  them  a  good  working  knowledge  that  will 
enable  them  to  carry  out  intelligently  the  course  of  treatment 
outlined  by  the  physician  who  is  a  specialist  in  electro-therapeutics. 

J.  D.  Z. 


Evolution,  Genetics  and  Eugenics.  By  H.  H.  Newman, 
Professor  of  Zoology  in  the  University  of  Chicago.  Pp.  523; 
101  figures.     Chicago:    The  University  of  Chicago  Press,  1921. 

This  is  a  book  on  evolutionary  biology,  in  which  the  subject  is 
presented  mainly  by  means  of  selections  from  the  books  and  articles 
of  the  original  writers.  This  method  of  compilation  is  very 
successful  and  serves  several  purposes.  By  it  the  student  not 
only  gains  the  information,  but  he  feels  the  personalities  of  the 
various  writers,  and  in  many  cases  will  be  impelled  to  read  further 
and  to  continue  his  interest  along  these  lines.  That  these  subjects, 
especially  that  of  eugenics,  are  becoming  more  and  more  important 
at  the  present  stage  of  the  world's  history,  is  being  generally  recog- 
nized. The  book  is  arranged  in  five  parts.  The  first  is  historical, 
giving  theories  of  evolution  from  the  Greeks  to  modern  times. 
Evidences  of  organic  evolution,  in  i)art  two,  are  presented  from 
the  usual  points  of  view,  including  palfeontology,  embryology 
and  geographic  distribution.  Part  three:  The  causal  factors  of 
organic  evolution— is  mainly  taken  up  with  the  Darwinian  theory 
of  natural  selections,  both  as  Darwin  presented  it  and  as  ])resent- 
day  scientists  view  it.  A  chai)ter  on  Professor  II.  F.  Osborn's 
new  tetrakinetic  theory  of  evolution  will  interest  modern  ])hysiologic 
philosophers.  In  the  last  two  parts  we  have  the  results  of  the 
twentieth  century  attempts  to  formulate  the  problems  of  (lenetics 
and  Eugenics.  Some  of  the  authors  ((noted  are:  Conklin,  Arthur 
TJi()ni])son.  (Juycr  and  Castle.  Among  the  t<)])ics  treated  are: 
Celluhir  Basis  of  Heredity;  Mendel's  Laws;  Are  Acquired  Charac- 
ters Hereditary?  Sex  Determination ;  Human  Conservation.  The 
book  is  the  result  of  sixteen  years'  e\i)(M-ience  in  conducting  courses 
in  these  subjects,  and  makes  available  the  views  of  many  writers 
within  small  compass.  W.  II.  F.  A. 
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Musculature  of  Finer  Divisions  of  Bronchial  Tree  and  its  Relations 
to  Certain  Pathological  Conditions.— Miller  {Am.  Rec.  Tuhcrc,  1!)21,  5, 
()89)  discusses  the  musculature  of  the  finer  divisions  of  the  bronchial 
tree  and  its  relation  to  certain  pathological  conditions.  He  studied 
the  lungs  of  the  guinea-pig,  cat,  dog  and  man.  Because  of  the  large 
amount  of  pigmentation  present  in  the  human  lung  he  transferred  his 
study  to  the  lungs  of  dogs.  Numerous  comparative  studies  hine 
shown  that  there  is  practically  no  difference  in  the  arrangement  of  the 
muscles  of  the  tAvo  lungs.  The  author  studied  the  musculature  of  the 
non-cartilaginous  bronchioli  and  their  various  divisions.  When  the 
sul)division  of  the  hronchiolus  is  reached  its  character  changes.  Up 
to  this  point  its  walls  have  l)een  intact,  hut  now  alveoli  push  their  way 
between  the  muscle  bands  which  form  a  sphincter  about  their  openings 
into  the  bronchiolus  and  give  the  bronchiolus  a  nodular  appearance. 
To  this  nodular  or  alveolar  area  is  given  the  name  hronchiolus  rcspirato- 
rius;  that  is,  a  bronchiolus  which  takes  part  in  the  act  of  respiration. 
That  portion  of  the  bronchial  tree  situated  distally  to  the  broiirhtolii.s 
rrfipirnforius  is  known  as  the  diirfulu.s'  (ilvrolariN  anrl  is  the  last  division 
of  the  bronchial  tree.  Each  durfulus-  alrrolarLs  and  the  air-spaces  into 
which  it  l)rcaks  up  constitute  the  anatomical  unit  of  the  lung.  The 
bronchial  nnisculature  is  not  arranged  iti  the  form  of  distinct  bands 
which  encircle  the  bronchi  and  l)ronchioli,  neither  is  it  in  the  form  of  a 
continuous  sheet,  but  it  is  in  the  form  of  a  network.  This  network  is 
made  up  of  triangularly  arranged  bands,  and  in  this  way  the  greatest 
amount  of  strength  is  pro\ided  and  at  the  same  time  the  greatest  amount 
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of  contraction  and  extension  of  the  bronchioli  is  permitted.  At  the 
junction  of  the  subdivisions  and  the  bronchiohis  the  bands  of  muscle 
form  a  sphincter  about  the  openings;  this  is  also  true  at  the  distal  end  of 
the  ductuli  ahcolares  about  the  openings  leading  into  the  air-spaces. 
In  the  opinion  of  the  author  these  sphincters  play  an  important  role  in 
asthma.  In  normal  respiration  the  opening  is  of  such  a  size  that  air 
passes  in  and  out  unimpeded.  When  the  muscles  contract,  however, 
the  size  of  the  opening  is  much  reduced.  Owing  to  the  larger  amount 
of  residual  air  which  accumulates  and  to  the  greater  strength  of  the 
muscles  of  inspiration,  the  normal  elasticity  of  the  lung  is  overcome  and 
the  air-spaces  liecome  greatly  dilated.  In  all  prol)al)ility  there  is  also 
a  tonic  contraction  of  the  muscles  in  the  walls  of  the  bronchioli  rcspira- 
torii  and  the  ductuli  ahcolares  which  causes  a  reduction  of  their  lumina. 
With  the  relaxation  of  the  contracted  muscle  there  is  a  general  dilatation 
and  the  air  again  flows  out  freely,  relieving  the  attack  almost  instantly. 
The  author  has  shown  quite  conclusively  by  serial  sections  of  the 
anatomical  lung  unit,  that  no  muscle  is  present  in  the  walls  of  the  air 
cells.  Confusion  in  other  investigations  has  apparently  resulted  from 
faulty  technic  in  cutting  the  sections  of  the  tissue.  After  a  careful 
study  of  the  action  of  the  muscle  bands  both  during  expiration  and 
inspiration,  Miller  concludes  that  the  action  of  the  musculature  in 
expiration  is  not  passive  but  active  and,  further,  that  the  action  in  regu- 
lating the  tension  of  the  air  within  the  air-sacs  deserves  much  more 
attention  than  physiologists  have  given  it. 


Pancreatic  Extracts  in  the  Treatment  of  Diabetes  Mellitus.— F.  G. 
Bunting,  C.  H.  Best,  J.  B.  Collip,  W.  R.  Campbell  and  A.  A. 
Fletcher  (The  Canadian  Med.  Assn.  Jour.,  1922,  12,  141).  The  two 
first-named  authors  attempted  to  demonstrate  in  pancreatic  extracts 
the  presence  of  an  internal  secretion  acting  upon  carbohydrate  metab- 
olism by  first  eliminating  the  digestive  enzymes  in  such  extracts.  In 
the  first  experiments,  this  was  done  by  taking  advantage  of  the  fact 
that  the  acinous  tissue  degenerates  in  seven  to  ten  weeks  after  ligation 
of  the  pancreatic  ducts^  leaving  the  islands  of  Langerhans.  Extracts 
made  with  ice-cold  Ringer's  solution  of  degenerated  pancreatic  tissue 
removed  ten  weeks  after  ligation  of  the  ducts,  when  injected  into 
diabetic  dogs,  invariably  caused  a  niarke<l  reduction  in  blood  sugar  and 
in  the  amount  of  sugar  excreted  in  the  urine.  The  active  principle  of 
the  extract  was  destroyed  by  l)()iling  in  neutral  or  acid  solution  or  by 
incubating  for  two  hours  at  body  temperature  with  pancreatic  juice. 
Later,  a  highly  potent  and  readily  procurable  i)reparation  wjis  obtained 
by  extracting  the  pancreas  of  fetal  calves  (of  less  than  five  months' 
development)  whicli  did  not  contain  proteolytic  enzymes.  A  method 
was  finally  evolved  by  which  an  active  extract,  which  would  retain  its 
potency  for  at  least  one  month,  could  be  obtained  from  normal  adult 
ox  pancreas.  Daily  injections  of  such  extracts  prolonged  life  of  a 
comj)lctely  diabetic  dog  to  severity  days,  at  the  end  of  which  time  the 
animal  was  chloroformed.  .\s  shown  by  studies  of  the  respiratory 
exchange,  the  extract  confers  on  the- diabetic  animal  the  power  to  burn 
carbohydrates.  Collip  took  up  the  work  of  attempting  the  isolation 
of  the  active  principle  of  the  gland.  As  a  result  of  this  investigation 
an  extract  has  been  prepared  from  the  whole  gland  which  is  sterile  s^nd 
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highly  potent  and  which  can  be  a(hninistered  siil)CutaneousIy  to  the 
hiuiian  subject.  It  is  l)eing  further  purified  and  concentrated.  The 
effects  of  these  preparations  have  been  observed  in  seven  cases  of 
diabetes  melhtus  and  they  are  simihir  to  those  observed  in  depancrea- 
tized  animals.  The  fall  in  blood  sugar  occurs,  and  more  or  less  coinci- 
dently  with  the  attainment  of  normal  blood  sugar  values  there  is  a 
rise  in  the  respiratory  quotient.  Patients  report  a  complete  relief  from 
the  subjective  symptoms  of  the  disease.  Ketonuria  is  abolished.  In 
the  opinion  of  the  authors  such  results  leave  no  doubt  that  in  these 
extracts  we  have  a  therapeutic  measure  of  unquestionable  value  in 
the  treatment  of  certain  phases  of  the  disease  in  man.  It  has  been 
found  that  without  careful  control  severe  toxic  reactions  may  be  (>n- 
countered  and  this  will  undoubtedly  be  a  factor  in  the  evaluation  of  the 
ultimate  therapeutic  utility  of  the  method. 
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Traumatic  Pancreatitis.— Delatour  (Ann.  Surg.,  1021,  74,  435) 
says,  in  citing  a  case  of  subcutaneous  laceration  of  the  head  of  the 
pancreas,  that  the  comparative  absence  of  shock  was  noted,  although 
over  one-half  of  the  pancreas  was  badly  contused  and  lacerated.  The 
principal  symptoms  during  the  first  hours  and  during  the  stage  of  the 
development  of  the  cyst  were  vomiting  and  .severe  upper  abdominal 
pain  occurring  at  intervals.  In  each  instance  these  were  imme<liately 
relieved  by  operation,  flmaciation  was  marked  until  after  the  cyst 
was  drained,  although  the  boy  was  eating  well  most  of  the  time.  The 
ease  of  approach  from  behind  and  the  better  drainage  obtained  are 
points  to  be  emphasized.  The  posterior  incision  is  the  simplest  and 
most  direct  method  of  reaching  and  draining  cysts  or  abscesses  of  the 
pancreas.  If  the  diagnosis  is  not  made  before  exploration,  then  as  soon 
as  the  condition  is  clear  it  is  better  to  close  the  anterior  incision  and 
approach  the  tumor  through  an  incision  parallel  to  the  lower  border 
of  the  twelfth  ril)  on  the  si<le  on  which  the  tumf)r  is  most  prominent. 


Chronic  Cholecystitis  Without  Stones:  Diagnosis  and  Treatment. — 
]\Ikvkr  (Atifi.  Surg.,  1921,  74,  439)  says  that  aspiration  of  bile  from 
living  gall-bladder  during  operation  having  shown  the  same  stigmata 
as  that  collected  from  the  ducxlenum  in  the  fasting  condition  before 
operation,  definite  proof  has  been  renderefl  that  the  examination  of 
the  duodenal  contents,  obtained  by  the  duodenal  tube  with  the  patient 
in  the  fasting  condition  deserves  confidence  and  is  to  be  consiflered 
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a  reliable  procedure.  A  glistening  bluish  soft  and  non-adherent  gall- 
bladder may  harbor  pathological  organisms  in  its  walls,  while  the  bile 
within  the  gall-bladder  though  discolored  and  turbid  is  often  found 
sterile.  This  is  explained  by  the  bactericidal  action  of  the  bile  as* such. 
Cholecystectomy  in  cases  of  cholecystitis  without  stones,  therefore,  re- 
presents a  prophylactic  operation  in  many  instances  and  is  of  particular 
benefit  to  those  who  must  get  well  in  order  to  earn  their  living.  Chronic 
cholecystitis  still  belongs  to  the  borderland  cases.  Although  not  as 
treacherous  and  deadly  in  its  sudden  attacks  as  the  inflammation  of 
the  appendix  may  be,  it  nevertheless  often  undermines  the  patient's 
health.  Cholecystectomy — the  radical  cure  ^should  be  advised  after 
the  laboratory  tests  prove  positive.  The  Perthes  incision  is  favored 
by  the  author  because  the  abdominal  wall  is  restored  more  perfectly. 
He  also  believes  that  it  is  for  the  best  interest  of  the  patient  for  the 
operator  to  advance  from  the  gall-bladder  fundus  toward  the  common 
duct  in  the  course  of  cholecystectomy.  This  will  enable  the  surgeon 
to  meet  anatomical  variations  as  regards  the  bloodvessels  and  cystic 
duct  arrangement. 


Osteochondritis  of  the  Upper  Extremity.— Calve  {Jour.  Orfho.  Surg., 
1921,  19,  489)  says  that  this  affection  is  not  clearly  individualized 
except  in  radiographic  findings— the  characteristic  lesion  shows  the 
femoral  head  in  place,  the  clear  articular  space  enlarged,  the  epiphyseal 
nucleus  modified  both  in  form  and  substance,  being  flattened  and 
fragmented.  The  term  osteochondritis  appears  defective  for  it  seems 
to  indicate  an  affection  in  full  inflammatory  evolution.  The  author 
prefers  to  substitute  the  term  "coxa  plana"  proposed  by  Waldenstorm. 
The  characteristic  of  the  disease  is  an  acquired  articular  malformation 
with  flattening  of  the  superior  femoral  epiphysis  and  the  regeneration 
of  the  epiphyseal  osseous  nucleus.  The  articular  contacts  take  place 
in  defective  fashion  and  frequently  bring  about,  under  the  influence  of 
fatigue,  painful  phenomena  comparable  to  those  of  all  articular  mal- 
formations. 


Fractures  of  the  Femur.  End-results.— Henderson  (Jour.  Ortlio. 
Surg.,  1921,  19,  523)  says  that  the  younger  the  patient  the  easier  the 
application  and  carrying  out  of  conservative  measures,  although 
occasionally  even  with  babies  difficulty  will  be  encountered  in  satis- 
factorily engaging  the  ends  of  bone.  When  this  occurs  open  opera- 
tion should  be  resorted  to.  In  vigorous  adults  under  proper  sur- 
roundings the  open  operation,  using  beef-bone  plates  or,  if  necessary, 
metal  plates  as  internal  fixation,  has  l)een  more  satisfactory  than  con- 
servative measures  in  the  author's  experience.  In  a  well-e(|uipped 
fracture  ward  in  a  hospital  with  trained  attendants,  conservative 
measures  would  give  e(iually  good  fimctional  results.  The  author 
states  that  he  will  operate  more  in  the  future  on  patients  in  good 
general  health.  This  does  not  apply  to  patients  with  fractures  of  the 
neck  of  the  fennir  for  which  the  Whitman  alxluction  method  gives 
perfect  control  of  the  fragments.  Statistical  reports  of  follow-up  work 
in  the  Ma\"o  Clinic  arc  recited. 
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Report  of  Commission  on  Stabilizing  Operations  upon  the  Foot. — 
Cook  and  Stkrx  (Jour.  Ortho.  Surg.,  1921,  19,  437)  say  tliat  nu-tal 
plates,  wires,  screws,  nails  and  bone  grafts  are  objectionable  and 
unreliable.  Arthrodesis  gives  excellent  results  in  lateral  instability, 
especially  where  there  are  good  calf  muscles.  The  best  results  are 
to  be  found  after  the  triple  arthrodesis  of  Ryerson  or  the  subastragalar 
arthrodesis  of  Davis.  Astragalectomy  with  backward  displacement 
of  the  foot  when  done  after  the  method  of  Royal  Whitman— (1)  for 
calcaneus  and  calcaneo-valgus,  (2)  for  dangle  feet,  and  (3)  for  lateral 
deformity — gives  by  far  the  best  results.  In  some  cases  the  result 
has  been  so  perfect  and  the  foot  so  symmetrical  that  it  would  ha\"e 
been  difficult  to  tell  that  the  foot  had  been  operated  on,  had  one  not 
been  able  to  see  the  scar.  Horizontal  transverse  tarsectomy  after 
the  method  of  Davis  gives,  as  a  whole,  inferior  results  to  the  astragalec- 
tomy and  is  a  more  difficult,  blocxly  and  less  surgical  procedure.  Li\  ing 
ligaments,  after  the  methods  of  Gallic,  Putti,  Peckham  and  others, 
have  given  isolated  successes  but  as  a  general  rule  have  not  been 
successful  and  are  not  held  in  imiversal  esteem.  A  great  many  of 
the  fixation  cases  that  were  examined  were  done  after  the  ordinary 
tendon  transplantations  had  failed  and  it  would  seem  that  the  place 
for  tendon  transplantation  is  as  an  adjuvant  to  a  "  stabilizing  operation." 
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Treatment  and  Prevention  of  Pellagra  by  a  Daily  Supplemental 
Meal.—Cr.  A.  Whkkllr  {Jour.  Am.  MrJ.  A.s.sti.,  1922,  78,  9.V)!  reports 
the  results  of  treating  oi  definite  ca.ses  of  pellagra  at  an  out-patient 
clinic  of  the  U.  S.  Pellagra  Hospital  at  Spartanburg,  S.  C.  The  treat- 
ment consisted  solely  of  one  daily  supplemental  midday  meal  of  fresh 
meat  or  fish,  vegetables,  fruit,  bread  and  butter  and  either  sweet  milk 
or  buttermilk.  The  patients  were,  for  the  most  part,  cotton-mill 
operatives  residing  near  the  hospital.  All  were  ambulant  cases  of  a 
moderate  degree  of  severity.  With  the  exception  of  the  supplemental 
meal,  there  were  no  significant  changes  in  the  domestic  environment 
or  personal  habits.  The  eruption  and,  with  one  exception,  the  subjec- 
tive symptoms  disappeared  within  a  few  weeks  of  beginning  the  treat- 
ment and  there  was  no  evidence  of  a  recurrence  while  in  attendance  at 
the  clinic.  Of  a  total  of  48  anniversaries  passed  by  this  group  of 
patients  from  the  time  of  their  first  attacks  to  the  date  of  admission  to 
treatment,  there  had  been  44,  or  91.0  per  cent,  regular,  consecuti\c, 
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annual  recurrences,  while  of  a  total  of  25  anniversaries  passed  under 
treatment  there  was  not  a  single  recurrence.  Within  from  five  to  eight 
months  after  discharge  from  treatment,  7  patients  developed  recurrent 
attacks,  5  of  whom  had  had  annual  recurrences  prior  to  treatment  and 
had  passed  one  or  more  anniversaries  under  treatment  without  return 
of  symptoms.  A  deprivation  period  of  less  than  Hxe  months  is  indi- 
cated. One  supplemental  meal  of  fresh  meat  or  fish,  milk,  vegetables, 
fruit,  bread  (either  wheat  or  corn)  and  butter  was  adequate  to  relieve 
the  symptoms  and  to  prevent  recurrences  in  patients  continuing  in  the 
environment  in  which  the  disease  had  originally  developed  or  had 
previously  recurred.  

Hypopituitarism  and  its  Treatment.— Lisser  {Endocrin..,  1922,  6,  15) 
writes  that  tlie  clinical  manifestations  of  hypopituitarism  in  a  given  case 
depend  on  the  exact  amount  of  normal  secretion  lacking  or  in  excess,  the 
time  in  the  life  cycle  of  the  patient  when  this  excess  or  lack  originated, 
and  the  sex  of  the  individual.  A  normal-sized  sella  turcica  does  not  rule 
out  pituitary  disease.  The  signs  and  symptoms  of  hypopituitarism 
usually  group  themselves  into  three  fairly  well  defined  syndromes: 
(1)  The  Le\'i-Lorain  type  of  pituitary  infantilism,  with  skeletal  under- 
growth and  genital  aplasia,  but  without  adiposity;  (2)  the  Frohlich 
type  of  dystrophia  adiposogenitalis,  with  skeletal  undergrowth  and 
genital  aplasia  and  adiposity;  (3)  the  less  frequently  recognized  Neu- 
rath-Cushing  variety,  showing  skeletal  overgrowth  with  genital  aplasia 
and  adiposity.  The  author  gives  case  reports  of  the  above  three  types. 
Other  members  of  the  family  frequently  show  similar  ductless  gland 
disturbances,  and  in  such  cases  there  is  probably  some  defect  in  the 
development  of  the  gland.  In  some  instances  hypopituitarism  appears 
to  have  followed  an  acute  infectious  disease,  or  tumors  or  injuries  may 
appear  to  be  responsible.  The  prognosis  depends  upon  the  nature  of 
the  lesion.  In  general,  early  diagnosis  and  long-continued  treatment 
give  the  best  hopes  for  recover}-.  Sometimes  pituitary  therapy  gives 
gratifying  results;  but  it  often  is  extremely  uncertain.  We  have  no 
adequate  ideas  as  to  dosage.        

The  Present  Status  of  the  Doctrine  of  Colds. — Bickel,  {Dcutsch. 
mcd.  U'chuschr.,  1921,  47,  780).  The  blood  is  altered  by  cooling 
locally.  The  effect  is  distal  from  the  affected  area  and  is  dependent 
upon  the  duration  and  intensity  of  the  cold;  it  is  more  nuirked  if  the 
individual  is  overheated.  The  effect  on  the  blood  is  a  paralysis  of 
its  phagocytic  properties,  stoppage  of  fornuition  of  bacterial  anti- 
bodies; and  probal)ly  substances  are  formed  which  have  a  harmful 
effect  on  the  capillary  walk  The  damaging  of  the  protective  mechan- 
ism permits  tlu>  bacteria  present  in  the  respiratory  tract  to  thrive. 
Bacterial  infection  is  therefore  the  secondary  result  of  the  distally 
damaged  blood  brought  centrally.  The  infection  itself  is  the  result 
of  the  "cold"  but  not  the  cause. 


A  Spontaneous  Attack  of  Tetany  During  a  Paroxysm  of  Hyperpnea 
in  a  Psychoneurotic  Patient  Convalescent  from  Epidemic  Encephalitis. 
—  Bahkkh  and  Si'Ki  nt  (I'liidocriii.,  1922,  6,  1)  describe  a  patient,  who 
was  a  psychoneurotic  boy  of  eighteen,  convalescent  from  encephalitis, 
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had  attacks  resembling  petit  mal,  functional  hyperpnea  and  a  single 
spontaneous  attack  of  tetany.  Riglit-sided  abdominal  adhesions  were 
found  with  cecal  stasis,  constipation  and  gastric  hyperacidity.  Tliere 
were  also  present  signs  of  mild  endocrinopathy.  The  single  attack  of 
tetany  occurred  during  the  first  examination  and  is  interpreted  as  due 
to  disturbed  acid-base  equilibrium  secondary  to  the  prolonged  hyper- 
pnea. When  the  patient  was  left  with  one  companion  in  the  room  and 
his  excitement  quieted  down,  the  deep  breathing  stopped  and  the 
tetany  disappeared.  No  chemical  study  of  the  blood  was  made.  The 
petit  mal  attacks  may  be  due  to  anatomical  changes  folloAving  the 
encephalitis.  Complete  freedom  from  symptoms  was  obtained  by  rest 
and  upbuilding  treatment,  with  isolation  from  home  and  family, 
occupational  therapy  and  psychotherapy;  appropriate  treatment  was 
directed  against  the  constipation  and  gastric  hyperacidity.  The  case 
is  reported  in  detail  and  the  origin  of  tetany  is  discu.ssed. 

The  Effect  of  Yeast  Extract  upon  the  Secretion  of  Gastric  Juice  in 
Human  Beings  (Cenovis  stomach  tablets). — Kleibatt  (Dcutsch.  vied. 
]\'orh.,  1921,  Xo.  21,  47,  1024).  Yeast  extract  has  the  same  chemical 
composition  as  meat  extract  with  the  exception  of  creatin  and  creatinine. 
Immediately  after  ingestion  the  acidity  of  the  stomach  is  increased. 
Normally  acidity  reaches  its  height  in  a  half  hour  and  then  gradually 
declines.  With  the  extract  there  is  an  increased  free  and  total  acidity, 
the  peak  of  the  acidity  curve  is  reached  sooner  and  sustained  longer, 
while  secretion  itself  is  prolonged. 


The  Question  as  to  the  Sensitiveness  of  the  Human  Organism  to 
Adrenalin.— CsE  A I  {Dcutsch.  mnl.  U'och.,  1921,  33,  953)  found  that  if 
adrenalin  in  doses  of  0.5  to  1.0  mg.  had  no  effect  when  injected  sub- 
cutaneously,  intramuscular  injections  of  the  same  amounts  had  also 
no  effect  or  very  little.  If,  however,  the  adrenalin  Mas  given  in- 
travenously in  doses  of  0.02  to  0.03  mg.,  a  rise  in  blood-pressure  always 
occurred.  In  no  case  did  he  fail  to  get  a  rise  in  blood-pressure  from 
the  intravenous  administration,  regardless  of  whether  or  not  reactions 
were  obtained  by  the  other  methods  of  administration. 
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Congenital  Syphilis  in  Institutional  Children.— Lawrence  {Jonr.  Am. 
M>  d  Assn.,  1922,  78,  .5(K))  made  a  study  of  the  blood  in  children  in  institu- 
tions. A  total  of  11,205  persons  were  examined,  ranging  from  two  to 
twenty-one  years  of  age,  with  an  average  of  ten  years.  It  was  found 
that  OS  per  cent  of  the  specimens  gave  a  negative  reaction  when  tested 
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with  two  antigens  and  that  122  specimens,  or  1.1  per  cent  of  all,  gave  a 
four-pkis  reaction  to  both  antigens.  This  small  nmiiber  of  positives 
was  rather  a  surprise,  for,  even  if  the  one-plus  specimens  were  added  to 
the  four-phis,  there  would  l)e  only  2.3  per  cent  of  positive  reactions 
among  this  large  number  of  children.  The  physical  findings  were  also 
somewhat  surprising:  some  children  who  were  found  positive  by  blood 
examination  had  always  seemed  perfectly  well  and  healthy,  while  some 
others  who  had  histories  of  symptoms  more  or  less  suggestive  of  con- 
genital syphilis,  gave  negative  reactions.  More  than  700  white  children 
were  given  a  superficial  physical  examination.  One  case  of  alopecia 
was  found  in  the  group  having  positive  reactions.  Rhagades  were 
observed  in  10  per  cent  of  the  positives,  0.3  per  cent  of  the  doubtful  and 
not  at  all  in  the  negative  cases.  Teeth  of  the  Hutchinson  type  were 
observed  among  the  positives  and  doul)tfuls,  but  not  among  the  nega- 
tives. Families  of  14  children  with  positive  Wassermann  reactions, 
of  263  children  with  doubtful  reactions  and  of  GO  children  with  negative 
reactions  were  investigated.  It  was  found  that  in  the  group  of  those 
having  positive  reactions,  82  per  cent  of  the  relati\es  tested  were 
positive.  The  findings  in  the  doubtful  group  showed  that  of  173 
relatives  tested,  23  or  13  per  cent  had  definite  four-plus  reactions,  while 
the  reactions  of  the  children  themselves  could  only  be  classified  as 
doubtful.  

The  Antiscorbutic  Value  of  Dried  Fruits.— Eckmax  {Jour.  Am.  Med. 
Assn.,  1922,  78,  ()35)  made  feeding  observations  on  four  series  of  guinea- 
pigs,  weighing  from  150  to  200  gm.  each  at  the  start.  The  basis  of  their 
diet  consisted  of  a  half-and-half  mixture  by  weight  of  alfalfa  meal  and 
wheat  fiour,  to  which  1  per  cent  of  sodium  chloride  was  added.  The 
dried  fruits  used  were  peaches,  apricots,  apples,  pears,  prunes,  cherries 
and  loganberries.  Precautions  were  used  to  insure  a  uniform  quality 
of  these  products.  Water  and  the  moistened  alfalfa-flour  mixture  were 
fed  freely,  and  varying  amounts  of  the  fruits  were  used.  The  animals 
were  weighed  e\evy  day  or  every  other  day,  as  their  condition  seemed  to 
demand.  When  scurvy  symptoms  were  prominent  and  marked  loss 
of  weight  occurred,  the  amount  of  fruit  was  increased  in  the  ett'ort  to 
pre\ent  a  fatal  ending  of  the  disease.  In  the  first  two  series,  which  were 
preliminary  in  character,  0.5  and  from  1  to  2  gm.  respectively  were 
used.  All  of  these  animals  died  with  scurvy  symptoms  or  secondary 
infection  within  from  two  to  four  weeks,  although  those  recei\ing 
peaches,  apricots  and  apples  showed  greater  resistance  to  scurvy  and  to 
infection.  In  the  third  series,  in  which  eight  animals  were  observed, 
two  received  apples  and  the  others  received  either  peaches,  ai)ricots, 
pears,  prunes,  cherries  or  loganberries.  The  results  were  convincing 
only  in  the  case  of  peaches  and  seemed  promising  in  the  cases  of  apricots 
and  apples,  although  less  so  in  the  former.  The  fourth  series  was  run 
to  determine  whether  or  not  an  animal  could  be  kept  alive  for  any 
length  of  time  (mi  less  than  4  gm.  of  peaches  a  day,  and  to  check  up  the 
previous  series  in  regards  to  apples  and  apricots.  He  found  that  3  gm. 
of  jjeaches  sufficed  to  prevent  scurvy  symptoms  only  for  a  period  of 
thirty-five  days,  and  on  the  appearance  of  these  signs  an  increase  to  4 
and  even  to  5  gm.  did  not  effect  a  cure.  The  apricots  failed  entirely  to 
substantiate  th(>  former  observations.     Two  animals  fed  on  .3  and  4  gin. 
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of  apples  also  showed  scurvy  sjTnptoms  promptly,  although  the  one 
receiving  4  gm.  lived  for  forty-five  days  after  the  apple  ration  had  been 
increased  to  all  that  it  would  take.  These  obser\ations  would  indicate 
that  only  one  of  the  dried  fruits  tested  contained  sufficient  antiscorbutic 
vitamin  to  maintain  the  life  of  a  guinea-pig,  and  this  one  was  dried 
peaches. 

Craniotabes  in  Infants.— Marfan  (Paris  Med,  1921,  11,  493)  claims 
that  true  craniotal)es  is  of  rachitic  origin  as  a  rule,  but  it  is  the  mani- 
festation of  a  very  early  rickets,  which  begins  during  intrauterine  life 
or  before  the  age  of  three  months.  He  belie\"es  that  at  all  ages  the  prin- 
cipal cause  of  rickets  is  syphilis.  Rickets  from  tliis  cause  is  distinguished 
l)y  its  early  onset,  by  the  tendency  of  lesions  of  the  bones  of  the  skull 
to  develop,  and  by  the  accompanying  anemia  and  frequent  chronic 
enlargement  of  the  spleen.  Rickets  with  much  deformity  of  the  bones 
is  nearly  always  of  syphilitic  origin.  When  caused  by  any  other  factor 
the  rickets  usually  spares  the  skull  and  the  involvement  of  the  epiphyses 
and  ribs  are  more  prominent.  In  cases  of  craniotabes  it  is  important 
frequently  to  change  the  position  of  the  infant's  head,  not  allowing  it 
to  lie  on  the  back  or  one  side  of  the  head  too  long,  as  there  will  develop 
a  tendency  for  the  head  to  become  deformed  in  shape.  The  discovery 
of  craniotabes  demands  the  necessity  of  searching  for  the  cause  and  of 
gi\ing  specific  treatment.  Marfan  feels  that  in  the  present-day 
knowledge  it  is  improper  to  consider  this  as  merely  delayed  ossification. 


Effectiveness  of  Infant  Welfare  Clinics  from  a  Medical  Point  of 
View.— Knox  and  Powers  (Jour.  Am.  Med.  Asfm.,  1922,  78,  707) 
found  that  standardized  medical  supervision  of  children  imder  three 
years  of  age,  in  conjimction  with  careful  home  visiting  and  instruction 
by  nurses,  was  highly  effective  in  reducing  mortality.  In  1920,  13,036 
children  under  three  years  of  age  were  enrolled  in  The  Babies'  Milk 
Fund  Association  of  Baltimore.  Those  who  were  brought  into  the 
clinic  at  least  three  times  were  classed  as  Group  1.  Of  these,  there  were 
43()f>  children,  both  white  and  colored;  those  who  were  brought  less  than 
three  times  or  not  at  all  were  called  Group  2,  of  which  there  were  8670 
children,  both  white  and  colored.  The  general  mortality  for  both 
white  and  colored  children  in  Group  1  was  18  per  1000,  as  compared  to 
47  per  1000  in  Group  2.  The  greatest  relative  reduction  in  the  number 
of  deaths  occurred  in  the  negro  children,  who  showed  a  mortality  in 
Group  1  of  19  per  1000  in  Group  2  of  72  per  1000.  The. reduction  in 
the  death  rate  was  most  striking  in  malnutrition,  summer  complaint 
and  d^\sentery.  The  deaths  of  white  and  colored  together  from  these 
diseases  were  2  per  10(X)  in  Group  1  and  21  per  1000  in  Group  2.  In 
Group  2  the  negro  children  showed  a  mortality  40  times  that  in  Grtnip  1, 
in  which  it  was  6  per  1000.  Deaths  from  respiratory  causes  in  children 
under  three  years  of  age  may  be  slightly  reduced  by  the  promotion  of 
good  nutritional  development.  In  negro  children  the  prevention  of 
rickets  by  the  use  of  cod-liver  oil  reduces  the  incidence  of  respiratory 
disease.  From  respiratory  infections  the  mortality  of  white  and  negro 
children  combined  was  11  per  1000  in  Group  1  and  16  per  1000  in  Group 
2.  It  was  8  per  10(K)  in  white  children  in  Group  1  and  10  per  1000  in 
Group  2,  while  among  the  negro  children  it  was  lo  per  KMW  in  Group  1 
and  31  per  1000  in  Group  2.     Diphtheria  and  sj^jhilis  offer  the  greatest 
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opportunities  of  applying  preventive  and  curative  measures  of  the 
remaining  diseases  which  may  occur  in  childhood.  The  mortality  of 
white  and  colored  children  combined  from  miscellaneous  diseases  was 
5  per  1000  in  Group  1  and  8  per  1000  in  Group  2.  In  Group  1  among 
the  colored  children  the  mortality  was  3  per  1000,  while  in  Group  2  it 
was  17  per  1000.  The  most  valuable  contribution  toward  the  preven- 
tion of  disease  and  death  among  children  to  be  made  by  the  nurse,  is 
the  teaching  of  the  mother  to  keep  her  children  under  competent 
medical  inspection.  

Results  Following  the  Administration  of  Alkali  Phosphates  to  Spas- 
mophilic, Rachitic  and  Normal  Children.— Calvix  and  Borovsky  {Am. 
Jour.  Dis.  Children,  1922,  23,  238)  report  a  number  of  cases  upon  whom 
these  observations  were  made.  They  found  that  the  administration 
of  from  0.55  to  0.60  gm.  of  potassium  diorthophosphate  or  sodium 
diorthophosphate  per  kilo  of  body  weight  per  twenty-four  hours  to  the 
infants  neither  activated  latent  spasmophilia  nor  produced  symptoms 
resembling  spasmophilia.  In  one  case  of  rickets  the  electrical  excita- 
bility approached  the  spasmophilic  reaction  for  about  thirty-six  hours, 
although  no  other  manifestations  of  tetany  were  present,  notwithstand- 
ing the  fact  that  the  potassium  phosphate  was  continued.  Several 
of  the  cases  selected  were  at  the  most  susceptible  age  for  spasmophilia 
to  develop.  Several  of  the  babies  showed  marked  evidence  of  rickets, 
supposedly  making  them  more  prone  to  develop  spasmophilia.  Even 
the  superimposing  of  acute  intercurrent  infection  in  a  number  of  cases, 
plus  the  administration  of  the  phosphates  did  not  precipitate  spas- 
mophilia or  spasmophilic  manifestations.  Three  of  the  patients  just 
recovered  from  active  spasmophilia  were  observed  and  yet  it  could 
not  be  precipitated  by  administering  the  phosphates.  These  patients 
had  recovered  from  active  spasmophilia  on  receiving  phosphorized  cod- 
liver  oil,  which  is  known  to  increase  the  phosphorus  content  of  the 
blood.  All  in  all,  the  authors  were  unable  to  confirm  the  results  of 
Jeppson  and  Klercker.  

Studies  on  Experimental  Measles.— Duval  and  D'Aunoy  (Jour. 
E.vpcr.  Med.,  1!)22,  35,  257)  observed  that  guinea-pigs  react  specifically 
to  intracardiac  injections  of  defibrinated  Ijlood  from  cases  of  human 
measles.  There  was  a  definite  and  constant  rise  in  the  temperature, 
and  a  coincident  decrease  in  the  total  munber  of  leukocytes  after  an 
incubation  perif)d  of  from  nine  to  twelve  days.  The  guinea-pig  reaction 
is  produced  with  human  blood  only  during  a  certain  phase  of  the  disease, 
which  corresponds  approximately  to  the  eruptive  stage.  Thirty-six 
hours  prior  to  the  eruption  and  twenty -four  hours  after  the  temperature 
is  normal  the  human  blood  gives  rise  to  no  reaction  in  this  animal. 
The  reaction  follows  with  greater  freciuency  in  animals  inoculated  with 
measles  l)I()od  obtained  at  the  height  of  the  eruption.  (luinea-pigs 
which  react  and  recover  are  not  susceptible  to  reinoculation  with 
measles  blood  if  tested  over  periods  of  two  weeks  to  three  months  after 
recovery.  Guin<>a-pigs  receiving  normal  human  l)lood  injected  intra- 
cardially  do  not  react  with  leukocytic  or  temperature  changes.  The 
authors  conclude  that  ])ropagation  of  the  virus  is  obtained  by  passage 
of  the  blood  from  infected  guinea-pig  to  nonual  guinea-j)ig,  and  that 
such  pa.ssage  seems  to  increa.se  the  virulence. 
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The  Part  Played  by  Lutein  Cells  in  the  Ovary  in  Causing  Uterine 
Hemorrhage. — Rouville  and  Sappey  (Gynecologic  cf  Obstcfriquc, 
1922,  No.  1,  5,  1)  contribute  a  paper  upon  this  subject  in  which  they 
review  the  Hterature  and  quote  reported  cases,  adding  their  own  with 
ilhistrations.  Their  studies  have  been  made  on  patients  who  suffered 
from  uterine  hemorrhage  and  in  whom  it  was  necessary  to  perform 
abdominal  section,  dealing  with  diseased  tubes  or  the  uterus,  as  might 
be  necessary.  The  ovaries  removed  were  subjected  to  microscopic 
study  and  a  summary  of  the  conditions  found  in  each  case  is  added  to 
the  history  of  the  case.  Their  results  are  of  interest  to  the  obstetrician 
because  at  the  present  time  it  is  believed  by  some  that  the  corpus  luteum 
may  be  of  value  in  some  of  the  disorders  of  pregnancy,  notably  in  the 
toxemia  of  early  gestation.  It  is  interesting  to  note  that  in  these  cases 
there  was  one  condition  which  seemed  to  be  present  in  practically 
all;  that  was,  an  ovarian  degeneration  accompanied  by  the  disappear- 
ance or  great  diminution  in  number  of  luteum  cells.  From  their 
observations  the  writers  believe  that  menstruation  is  caused  by  an 
internal  ovarian  secretion,  produced  l>y  luteum  cells  which  are  practically 
identical  with  the  interstitial  cells  of  the  internal  theca  of  the  ovarian 
follicle  or  the  cells  produced  by  the  corpus  luteum  itself.  Where  the 
function  in  these  cells  is  in  excess,  a  pathological  hemorrhage  is  pro- 
duced which  may  be  irregular,  but  is  usually  less  in  quantity  than  the 
average  normal  menstruation.  Hypofunction  may  lead  to  amenorrhea. 
In  various  conditions  which  are  practically  part  of  these,  it  seems  to  be 
a  question  of  degree  rather  than  the  development  of  any  other  condition. 
In  estimating  the  secretory  value  of  an  ovary,  the  macroscopic  api)ear- 
ance  and  the  presence  or  absence  of  cysts  is  of  no  practical  value.  A 
histological  examination  alone  can  determine  the  state  of  the  ovary. 

In  connection  with  the  previous  article  is  a  paper  in  the  same  join-nal 
by  Levy-Solal,  LeLievre  and  Vignes.  They  describe  the  case  of 
a  primipara  aged  thirty,  who  came  to  the  Baudelocque  Clinic  at  the 
ativice  of  a  midwife  who  had  been  attending  her  in  her-  pregnancy. 
The  previous  history  was  unimportant,  but  the  size  of  the  abdomen 
was  abnormal,  which  attracted  the  attention  of  the  patient  and  the 
midwife.  On  examination  the  abdomen  seemed  very  prominent. 
There  was  swelling  of  the  tissues  about  the  pubes,'  antl  also  the  lower 
extremities.  The  fundus  of  the  uterus  was  42  cm.  above  the  pubes; 
the  circumference  of  the  abdomen  above  the  umbilicus,  119  cm.;  on 
palpation  the  head  of  the  fetus  was  made  out  in  the  right  hypochon- 
drium,  and  on  further  palpation  it  was  found  that  the  neck  of  the  child 
had  been  drawn  upward  some  distance  above  the  pubis.  There  seemed 
to  be  a  mass  which  filled  the  posterior  cul-de-sac  and  which  seemed 
prolonged  toward  the  patient's  left  side.     A  diagnosis  of  pregnancy  at 
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the  ninth  month  compHcated  by  the  presence  and  impaction  of  a  cyst 
of  the  left  ovary  was  made.  The  patient  was  put  to  bed  and  labor  was 
expected  about  the  twentieth  of  September.  On  the  twenty-second  the 
membranes  ruptured  prematurely  and  a  greenish  liquid  was  expelled; 
the  uterine  contractions  were  infrequent.  After  some  time  in  laljor  the 
patient  was  operated  upon  by  abdominal  section  and  fluid  found  in  the 
abdominal  cavity.  A  large  multilocular  cyst  of  the  left  ovary  was 
present  on  the  left  side  of  the  pelvis  and  adherent  to  the  bowel  and 
surrounding  tissue.  There  was  also  a  cyst  in  the  right  ovary  of  much 
similar  size.  The  uterus  was  first  emptied  by  Cesarean  section  and  the 
cysts  then  removed.  Hemorrhage  was  prevented  with  some  difficulty 
through  the  size  and  position  of  the  utero-ovarian  arteries.  The 
patient  made  a  good  recovery  without  complications  and  left  the  hospital 
in  good  condition  with  her  child  doing  well.  The  child  died  some 
months  afterward  from  measles.  The  mother's  condition  a  year  after 
the  operation  was  very  good.  The  A\Titers  conclude  from  their  study 
of  the  subject  that  it  is  both  possible  and  probable  for  such  tumors  to 
take  their  origin  from  detached  appendices-epiploica,  and  this  theory 
accounts  for  a  large  number  of  these  cases.  These  unusual  bodies 
coincide  practically  Avith  ovarian  multilocular  cysts  and  develop  with 
especial  rapidity  during  pregnancy.  They  are  accompanied  by  ascites. 
They  are  composed  of  a  central  fatty  zone  and  a  cortex  formed  of  cells 
and  of  fibers  interwoven.  In  addition  there  exists  an  endothelial 
internal  lining,  which  is  different  from  that  described  in  any  preA'iously 
published  report.  The  peripheral  portion  of  these  tumors  is  not 
stratified  and  but  little  developed  in  layers.  It  is  composed  of  fillers. 
It  is  especially  striking  to  ob.serve  that  cells  exist  throughout  the 
entire  extent  of  these  fibers.  There  are  certain  bodies  in  these  cells 
which  contain  the  bloodvessels,  and  which  were  found  in  a  condition  of 
degeneration.  There  exists  a  center  of  calcareous  degeneration,  and 
various  types  of  cells  were  present,  leading  to  the  belief  that  this  was 
a  form  of  evolution  which  had  terminated  in  degeneration.  The 
pregnancy  had  evidently  been  a  stimulus  to  the  formation  of  lutcum 
cells  of  unusual  size  and  in  great  abundance. 


An  Unusual  Case  of  Ectopic  Pregnancy.— Rosensohn  {Jour.  Am. 
Mrcl.  Assn.,  March  11,  1922,  p.  729)  reports  an  unusual  case  of  ectopic 
pregnancy  from  the  New  York  Lying-in  Hospital.  The  patient,  aged 
thirty -seven,  was  admitted  with  ruptured  ectopic  gestation  for  whicli 
the  right  tul)e  and  ovary  were  removed.  There  was  consideral)le 
hemorrhage  and  a  citrate  transfusion  of  900  cc  was  performed.  On 
the  second  day  the  patient  developed  consolidation  on  the  right  lower 
lol)e;  two  days  later  a  right  jiarotitis,  which  increased  as  the  pneumonia 
began  to  clear  up.     In  about  ten  days  the  parotitis  had  disappeared. 

On  obtaining  a  coTiiijlete  history  it  was  found  that  four  years  j)revi- 
ously  the  left  tul)e  and  ovary  had  been  reincned  for  a  ruptured  ectopic 
gestation,  there  being  considerable  hemorrhage  at  this  time.  Tavo  days 
after  this  operation  the  ])atient  had  pneumonia,  and  seven  days  after- 
ward a  marked  left  parotitis.  This  was  incised,  and  a  culture  nuide 
from  the  serum  showed  Staphylococcus  aureus.  The  patient  made  a 
good  recovery.  One  and  oiie-lialf  years  after  this  first  ectopic  gestation 
the  patient  was  admitted  in  active  labor  without  engagment  and  was 
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delivered  by  an  abdominal  section  from  which  she  made  an  uncompli- 
cated rec()\H'ry. 

The  patient's  unusual  experience  consisted  of  left  ruptured  ectopic 
prejinancy  with  pneumonia  and  left  parotitis;  abdominal  Cesarean 
section  and  right  ruptured  ectopic  pregnancy  with  pneumonia  and 
right  parotitis 

An  Unusual  Recovery  from  Puerperal  Septicemia.— Robinson  (Lan- 
cet, Fel)ruary  2."),  1022,  p.  371 )  reports,  with  a  tenij)erature  chart,  the  case 
of  a  primipara,  delivered  by  forceps,  who  two  days  afterward  had  chill 
and  temperature  104.2  °  F.  The  uterus  was  irrigated  with  a  chlorinated 
solution  and  a  stock  vaccine  of  10,000,000  streptococci  was  given.  The 
cidture  taken  from  the  uterus  showed  streptococci.  Antistreptococcus 
serum  was  gi\'en  for  thirty  hours,  in  all,  120  cc.  A  dental  syringe  was 
used  and  the  serum  was  injected  into  the  muscle  substance,  and  about 
135  punctures  of  the  skin  were  made  to  obtain  a  very  large  area  for 
simultaneous  absorption.  On  the  ninth  day  2  drams  of  fluid  extract 
of  ergot  were  giAcn  to  lessen  the  risk  of  air-embolism.  The  midwife 
who  attended  the  patient  in  her  home  had  a  felon  on  her  finger,  and  the 
case  previousl\-  attended  l)y  her  was  septic  and  also  gave  streptococci 
in  the  uterine  secretion.  Her  two  cases  before  had  mild  fever.  It 
was  thought  that  the  organism  quickly  increased  in  virulence  by  passing 
through  a  short  sequence  of  cases. 

The  patient  seemed  to  be  almost  moribund  before  the  antistrepto- 
coccic serum  was  given.  She  rallied  speedily  and  recovered.  Four 
hours  elapsed  between  the  dose  of  30  cc  and  60  cc  antistreptococcic 
serum. 

Intracranial  Bleeding  in  the  Newborn.— Henkel  (Zcntralblatt  fur 
Ci/nakologic,  1922,  No.  4,  p.  129)  calls  attention  to  the  importance  of 
asphyxia  as  a  cause  for  intracranial  bleeding  in  the  newborn.  He 
describes  in  detail  12  cases.  In  3  of  these  the  child  was  delivered  by 
forceps;  1  was  a  case  of  rupture  of  the  mother's  uterus,  and  there 
were  2  cases  where  evidently  excessive  pressure  trauma  had  to  do  with 
the  intracranial  bleeding  in  the  fetus.  This  leaves  6  or  one-lialf  of  the 
cases  where  asphyxia  was  the  only  possible  cause  which  could  be 
detected.  In  these  cases  autopsy  showed  minute  hemorrhage  in  the 
nuiscle  of  the  heart  or  endocardium;  a  general  condition  of  cyanosis 
which  was  lacking  in  cases  with  bleeding  following  traumatism.  Where 
th(»re  has  been  injury  to  the  cranium  by  pressure  and  a  cerebral  vessel 
is  ruptured,  the  l)leeding  is  often  so  profuse  that  the  bloodvessels  in 
other  portions  of  the  brain  and  cranium  are  empty,  and  this  hides  the 
general  condition  of  the  circulation.  If  it  is  true  that  the  bleeding  is 
the  result  of  asphyxia,  this  has  an  important  bearing  upon  the  question 
of  treatment.  The  heart  sounds  of  the  child  should  be  watched  during 
labor,  and  a  change  in  rhythm  from  very  rapid  to  very  slow  should  be 
promptly  noted.  For  practical  purposes  the  heart  sound  of  the  child 
furnishes  the  only  indication  we  have  as  to  the  danger  of  asphyxia 
before  its  birth,  and  this  at  present  is  our  only  definite  indication 
concerning  its  vitality.  The  question  also  arises  whether  we  should 
not  deliver  more  promptly  with  the  forceps  whenever  it  is  possible,  if 
the  heart  sounds  of  the  child  show  variation.     If  the  forceps  delivery 
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would  be  difficult  and  the  head  be  subjected  to  considerable  pressure, 
evidently  this  would  add  greatly  to  the  dangers  of  a  child  already 
partly  asphyxiated.  So  far  as  the  relief  of  asphyxia  is  concerned,  the 
use  of  forceps  should  be  limited  to  cases  in  which  the  head  is  on  the 
pelvic  floor  and  in  which  delivery  can  be  very  readily  and  quickly 
accomplished.  In  cases  where  there  is  considerable  resistance  in  the 
pelvic  floor  and  perineum  and  the  child  is  threatened  with  asphyxia, 
a  central  incision  and  prompt  delivery  may  bring  about  a  favorable 
result  for  both  mother  and  child. 
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The  Concentrating  Activity  of  the  Gall-bladder. — Having  determined 
that  the  simultaneous  flow  of  bile  from  different  regions  of  the  dog's 
liver  has  nearly  the  same  amount  of  pigment  per  cc,  Rous  and  Mc- 
Master  {Jour.  Exper.  Med.,  1921,  34,  47)  studied  the  ability  of 
the  gall-bladder  to  concentrate  bile,  employing  as  a  criterion  the 
pigment  strength  of  a  sample  collected  throughout  the  period  of  experi- 
ment from  a  duct  branch.  After  control  observations  and  various 
series  of  experimentations,  it  was  found  that  "  the  extent  and  rapidity 
of  the  concentration  are  alike  remarkable,"  the  empty  gall-bladder 
left  to  fill  from  the  liver,  reducing  its  bulk  10.8  times  in  twenty-two 
and  one-half  hours.  Another  gall-bladder,  left  distended  with  a  bile 
of  known  constitution  and  receiving  in  addition  fresh  bile  from  the 
liver,  concentrated  the  secretion  8.9  times  in  twenty-two  hours.  "  A 
series  of  five  emptied  bladders  concentrated  the  bile  coming  to  them 
in  about  twenty -four  hours  on  the  average  of  7.1  times,  or  a  little 
more  than  the  ().4  times  of  .seven  organs  left  full.  As  shown  in  a 
C(Hiil)anion  j^aper,  the  bile  ducts  do  not  withdraw  fluid  from  the  .secretion 
they  carry  but  tend  to  dilute  it.  In  discussing  the  various  functions 
of  tlic  normal  gall-bladder,  the  writers  remark  that  "the  fact  that 
few  ills  follow  upon  removal  of  the  normal  gall-l)ladder  means  merely 
that  the  body  has  adapted  itself  to  the  loss,  not  that  the  loss  is  unim- 
portant,"  and  "in  this  connection  the  surgeon  would  do  well  to  re- 
member that  uncertainty  as  to  function  and  confidence  in  readjust- 
ment are  at  best  questionable  motives  for  adventures  in  ablation." 


Physiological  Causes  for  the  Varied  Character  of  Stasis  Bile. — 
111  a  sister  piiltlicatioii,  Kors  aii<!  McMasikh  {.lour.  l..v/iir.  Mrci., 
IIL'I,  34,   7."))   condiuted  several  .s(>ries  of  experiments  on  dogs,  cats 
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and  rhesus  monkeys  by  tying  and  cutting  the  l)ile  ducts  to  investigate 
the  reasons  for  the  varied  character  of  stasis  bile  in  cases  free  of  infection. 
It  was  found  that  the  gall-bhidder  and  ducts  exerted  opposite  influences 
upon  the  biU",  the  former  concentrating  and  thickening  it,  while  the 
latter  diluted  it  with  a  thin,  colorless,  chocolate-free  secretion.  In 
obstructed  ducts  separated  from  the  gall-l)laddcr,  this  fluid  gradually 
replaced  the  small  amount  of  bile  originally  incarcerated,  forming  the 
"white  bile"  of  surgeons.  On  the  other  hand,  when  obstructed  ducts 
connected  with  an  approximately  healthy  gall-l)ladder,  the  stasis 
fluid  is  at  first  a  true  bile,  greatly  inspissated  by  loss  of  fluid  through 
the  bladder  wall,  darkened  by  change  in  pigment  and  thickened  with 
gall-bladder  mucus.  Later,  duct  secretion  mixed  with  the  tarry 
accumulation  and  gradually  replaced  it.  The  writers  state  that  "  the 
concentrating  activity  of  the  gall-bladder  cannot  but  be  a  potent 
element  in  the  formation  of  stones,"  that  "  intermittent  biliary  stasis 
is  admitted  to  be  the  principal  predisposing  cause  of  cholelithiasis;  and 
the  stasis  is  to  be  thought  of  as  effective,  in  many  instances  at  least, 
through  the  excessive  biliary  inspissation  for  which  it  gives  oppor- 
tunity," so  that  "a  normal  gall-bladder  can  become,  merely  through 
functional  activity,  a  menace  to  the  organism."  The  writers  conclude 
by  saying  that  "in  patients  with  the  tendency  to  stones  frequent 
feedings  may  lessen  the  danger  of  their  formation." 


The  Relationship  of  the  Pneumococcus  to  Acute  Infections  of  the 
Upper  Respiratory  Tract  in  Man.  Influenza  Studies  VI. — Gordon 
{Jour.  Infect.  Di,'i.,  1921,  29,  437)  studied  the  incidence  of  pneumococci 
in  upper  respiratory  passages  of  normal  persons  and  in  those  suffering 
from  "common  colds,"  epidemic  sore-throat  and  influenza.  The 
material  was  recovered  by  swabbing  the  nasopharyngeal  mucosa, 
seeding  in  an  enrichment  medium  of  5  per  cent  sheep-dextrose-blood 
broth  for  eight  to  twelve  hours  at  37°  C.  and  injecting  1  cc  of  the  broth 
culture,  intraperitoneally,  into  white  mice  and  the  pneumococci  were 
typefl  from  the  peritoneal  washings  by  agglutination  and  precipitin 
tests  in  the  usual  manner.  The  writer  found  the  average  incidence 
of  pneumococcus  to  be  about  2.1  per  cent  in  normal  throats,  35  per 
cent  in  common  colds  and  38  per  cent  in  influenza.  Fixed  types  of 
pneumococci  were  infrequent  in  normal  persons  and  in  persons  with 
colds,  being  more  frequent  in  influenza  patients.  No  serologic  re- 
lationship could,  in  general,  be  demonstrated  between  the  pneiunococci 
found  in  these  infections,  while  no  common  strain  of  pneumococcus 
was  present  in  acute  respiratory  infections.  In  a  localized  epidemic, 
a  type  IV  strain  was  uniformly  encountcn-ed.  The  pneumococci 
isolated  from  patients  with  colds  and  influenza  were  more  virulent 
than  the  strains  from  normal  throats. 


The  Gram-negative  Cocci  in  "Colds"  and  Influenza.  Influenza 
Studies  VII.— By  culturing  swabs  taken  from  the  middle  fossa  of  the 
nose  and  nasopharynx  in  cases  of  rhinitis  and  from  the  nasopharynx 
and  tonsil  in  those  showing  inflammatory  processes  of  pharynx,  larynx, 
tonsils  and  bronchial  mucosa,  Gordon  (Jour.  Infref.  Dis.,  1021,  29, 
4()2). found  Gram-negative  cocci  more  frequently  in  the  nasopharynx 
than  the  tonsillar  region  and  anterior  nares.     Three  different  mediums 
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were  utilized  —  the  vitamine-blood-pour  agar  plates  of  Park  and 
Williams,  the  oleate-hemoglobin  agar  of  Avery,  and  a  5  per  cent 
sheep  broth  agar  made  from  a  veal  infusion  base.  The  writer  em- 
phasized the  importance  of  maintaining  a  high  moisture  content  in 
the  incubator.  He  also  found  that  the  Gram-negative  cocci,  occurring 
both  in  the  nose  and  throat  of  normal  persons  and  of  those  suffering 
from  acute  upper  respiratory  infection,  may  be  grouped  according  to 
cultural  characteristics  and  fermentative  differences.  There  was  no 
essential  difference  in  the  incidence  of  the  various  groups  in  common 
colds  and  in  normal  persons,  while  ift  epidemic  influenza  the  incidence 
was  less  than  in  normal  individuals.  M.  catarrhalis  was  the  commonest 
member  of  the  Gram-negative  cocci  group  and  could  be  divided  into 
five  subgroups  on  the  basis  of  cultural  differences.  This  organism, 
the  writer  found,  constitutes  a  permanent  member  of  the  normal 
throat  flora.  Inasmuch  as  no  distinguishable  differences  in  virulence 
for  mice  or  rabbits  could  be  determined  between  strains  of  M.  catar- 
rhalis from  normal  sources  and  those  from  colds  or  influenza,  the  writer 
concludes  that  "  there  is  no  indication  that  M.  catarrhalis  is  generally 
concerned  in  the  pathogenesis  of  common  colds  or  influenza." 


Further  Observations  on  a  Rapid  Method  of  Pneumococcus  Typing. — 
In  comparing  the  results  obtained  in  typing  the  pneumococcus  from 
the  sputum  of  100  consecutive  cases  by  the  "rapid  precipitin  method," 
the  Avery  method,  a  modified  Avery  method  (substituting  inulin  for 
dextrose  and  adding  Andrade's  indicator)  and  the  mouse  method, 
Oliver  (Jour.  Lifect.  Dis.,  1921,  29,  518)  found  that,  in  all  but  two 
instances,  a  typing  of  the  pneumococcus  was  effected  within  from 
thirty  to  forty  minutes  by  the  rapid  method,  which  was  checked  by 
the  longer  cultural  and  mouse  methods.  Of  the  100,  33  were  Type 
I;  10  were  Type  II;  9  were  Type  III;  28  were  Type  IV,  and\>0 
were  streptococci.  The  writer  states  that  the  substitution  of  inulin 
and  addition  of  Andrade's  indicator  possess  certain  advantages  over 
the  standard  Avery  method.  As  given  in  these  columns  before,  the 
"  rapid  precipitinmethod  "  consists  in  centrifuging  1  to  2  cc  of  the  sputum, 
after  making  a  direct  smear,  adding  3  to  5  drops  of  undiluted  ox  bile 
(or  10  per  cent  solution  of  sodium  taurocholate)  and  sufficient  physio- 
logic salt  solution  to  insure  fluidity,  stirring  thoroughly  with  a  glass 
rod  or  grinding  in  a  mortar  and  heating  in  a  water  bath  at  42°  to  45°  C. 
for  twenty  minutes.  Of  the  centrifugate,  0.3  to  0.5  cc  are  put  into 
each  of  three  small  clean  tubes,  to  which  are  added  1  or  2  drops  of  un- 
diluted Types  I,  II  and  III  pneumococcus  antiserum,  respectively. 
A  positive  precipitin  test  manifests  itself  as  an  almost  immediate 
flocculation,  which  is  enhanced  by  again  heating  at  42°  C.  for  from  ten 
to  twenty  minutes. 

The  Occurrence  of  Hemolytic  Streptococci  in  the  Normal  Throat. — 
Being  conversant  with  the  fact  that  the  incidence  of  hemolytic  strep- 
tococci in  the  throats  of  nonnal  persons,  as  given  by  various  workers, 
ranges  from  ten  to  sixty  j)er  cent  or  higher,  Davis,  [Jour.  Infrrt.  Dis., 
1921,29,  524)  ()l)taine(l  surface  cullures  from  the  pharyngeal  mucosa 
and  palatine  tonsils,  when  present,  of  45  indi\  iduals,  in  groups  of 
15,  making  three  or  more  examinations  at  varying  intervals,  usually 
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extending  over  a  period  of  one  month.  It  was  found  that  all,  at  some 
time,  showed  the  presence  of  hemolytic  streptococci  in  the  throat, 
the  percentage  positive  for  the  different  groups  ^•arying  from  33  to 
66.  In  relation  to  the  other  organisms,  the  number  of  hemolytic 
streptococci  were  few,  comprising  approximately  1  to  10  per  cent  of 
all  the  colonies  that  grew.  As  a  rule,  the  cultures  from  the  9  tonsillec- 
tomized  persons  of  the  45,  contained  fewer  hemolytic  streptococci 
than  from  those  with  tonsils. 


HYGIENE  AND  PUBLIC  HEALTH 


UNDER    THE    CHARGE    OF 

MILTON  J.  ROSENAU,  M.D., 

PROFESSOR    OF    PREVENTIVE    MEDICINE    AND    HYGIENE,    HARVARD    MEDICAL    SCHOOL, 
BOSTON,       MASSACHUSETTS, 

Arn> 
GEORGE  W.  McCOY,  M.D., 

DIRECTOR    OF   HYGIENIC    LABOR.\TORY,    UNITED    STATES    PUBLIC    HEALTH    SERVICE, 
WASHINGTON,    D.    C. 


The  Treatment  of  Leprosy  with  the  Ethyl  Esters  of  Chaulmoogra 
Oil.— The  Public  Health  Service  {Public Ihalih  Rcporh,  1921,  36,  2769) 
publishes  a  warning  against  an  over-optimistic  estimate  of  the  use  of 
chaulmoogra  oil  in  the  treatment  of  leprosy.  It  is  found  that 
"arrested"  cases  may  relapse,  and  that  about  8  per  cent  have  already 
relapsed.  

Experimental  Mumps  Meningitis.— Wo llstein  (Jour.  Exp.  Med., 
1921,  34,  .')41j  has  sliown  that  an  aseptic  meningitis  of  three  to 
five  days'  duration  and .  favorable  prognosis  can  be  induced  in  cats 
by  intrathecal  injection  of  sterile  saliva  filtrate  from  early  cases  of 
parotitis,  and  that  such  a  meningitis  can  be  transmitted  to  other 
cats  by  injecting  the  cerebrospinal  fluid  in  the  same  manner.  The 
cerebrospinal  fluid  does  not  at  any  time  contain  bacteria  which  grow 
with  the  ordinarv  culture  methods. 


The  Basal  Metabolism  of  Infants  Fed  on  Dry-milk  Powder.— Talbot 

{I'uhlir  Ilrttlth  Reports,  1922,  37,  UOj  reports  that  "infants  fed  on  dry 
milk  powder  show  either  a  normal  or  a  slight  elevated  'basal'  metab- 
olism" together  with,  in  many  cases,  a  slight  elevation  of  temperature. 


A  Note  on  the  Natural  Immunity  of  Wild  Rats  to  Plague.— Spencer 
(Public  Health  Rf'ix>rt.s,  1921,36,  2836)  points  out  that  all  previous  work 
on  the  natural  immunity  of  rats  has  been  done  on  rats  that  had  been 
exposed  to  plague.  His  own  observations  were  made  on  rats  from  a 
community  in  which  plague  had  ne\er  prevailed  and  a  considerable 
percentage  of  these  were  found  to  be  immune  to  both  cutaneous  and 
subcutaneous  inoculations. 
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Headache. — Cobb  {Jour.  Ind.  Hygiene,  October,  1921,  3,  6,  173) 
states  that  headache  is  a  common  complaint  among  industrial  workers, 
causing  in  some  units  as  much  as  23  per  cent  of  the  cases  of  lost  time 
and  an  average  of  10  to  15  per  cent  in  the  mercantile  establishments 
studied.  The  causes  of  headache  are  many,  but,  among  tlie  employes 
examined,  acute  infection,  constipation,  poor  hygiene,  psychoneurosis 
and  eyestrain,  in  the  order  named,  were  the  commonest.  A  careful 
history  with  interest  in  personal  and  occupational  problems  is  essential 
to  diagnosis.  The  physical  examination  must  be  thorough  and  orderly, 
with  emphasis  on  the  neurological  findings,  but  it  need  not  be  time- 
consuming  if  carried  out  according  to  schedule. 


Experience  with  Bubonic  Plague  (Human  and  Rodent)  in  Galveston, 
1920.— Boyd  and  Kemmerer  (Public  Health  Reports,  1921,  36,  1754) 
report  a  close  relationship  between  human  and  rodent  plague  when 
both  the  home  and  the  place  of  employment  of  the  patient  were  con- 
sidered. Plague  rats  were  widely  scattered,  and  where  the  epizootic 
was  recognized  early,  human  cases  were  prevented.  Antiplague  serum 
was  used  with  apparent  advantage.  One  case  of  laboratory  infection 
at  autopsy  is  recorded.  The  details  of  the  lesions  in  infected  rats  are 
given.  Leomopsylla  cheopis  was  found  to  be  the  predominant  flea. 
Antiplague  measures  are  credited  with  bringing  the  epidemic  to  an  end. 


The  Pathogenicity  of  B.  Abortus  and  B.  Melitensis  for  Monkeys.— 
Recent  observations  have  proved  that  B.  melitensis  and  B.  abortus  are 
morphologi(?ally,  biochemically  and  serologically  closely  related.  In 
order  to  demonstrate  the  real  relationship  of  the  two  bacteria,  it 
becomes  necessary  to  compare  their  effects  upon  animals.  The  majority 
of  the  experiments  by  early  observers  on  B.  melitensis  were  carried  out 
on  the  monkey.  It  therefore  seemed  advisable  to  Fleischner,  Vecki, 
Shaw  and  Meyer  {Jour.  Inf.  Dis.,  1921,  29,  ()()3)  to  make  similar 
experiments  with  B.  abortus.  They  found  that  following  an  intra- 
venous inoculation  of  B.  abortus,  agglutinins  develop  fairly  rapidly  in 
the  blood  of  monkeys.  The  animals  may  show  an  intermittent  type  of 
fever  and  lose  weight.  At  postmortem  examination  it  is  possible  to 
recover  the  organisms  from  the  spleen,  lymph  nodes  and  liver,  while 
even  on  the  fourth  day  after  the  injection  the  blood  stream  is  found 
sterile.  The  authors  concluded  that  ^•irlllent  strains  of  B.  abortus  in 
sufficiently  large  dosage  are  pathogenic  for  monkeys.  B.  melitensis 
is  far  more  invasive  than  B.  abortus.  One  or  two  feedings  of  one- 
thousandth  the  amount  necessary  to  cause  an  infection  with  B.  abortus 
is  sufficient  in  melitensis  infection  to  parasitize  a  monkey. 


Typhus  Fever  at  the  Boston  City  Hospital.  — Shattuck  {Boston  Mr  J. 
and  Surf/.  Jour.,  1922,  186,  235)  examined  th(>  records  of  the  Boston 
City  Hospital  for  the  past  ten  years  and  found  that  during  that  jxM'iod 
of  tim(>  4  cases  had  been  diagnosed  as  typhus  fever.  He  states  that  in  a 
few  cases  diagnosed  otherwise,  a  diagnosis  of  typhus  would  prol)ably 
have  been  justified.  The  signs  in  another  small  group  of  cases  are 
highly  sugg(>stive  of  typhus.  Numerous  cases,  prol)ably  not  tyj)hns, 
had  eruptions  suggestive  of  typhus.  Shattuck  concludes  that  it  would 
seem    |)rol)Mble   that   a   f(>w   eases  of  typhus   f(>v(>r  escaped   rletection. 
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Tlic  records  indicatt'd  tluit  the  possibility  of  typlms  was  not  considered 
in  these  cases.  He  states  that  the  (Hagnosis  of  typhus  is  easy  in  typical 
cases,  but  it  is  important  to  realize  that  typhus  may  sinmlate  a  number 
of  other  conunon  diseases,  and  that  they  in  their  turn  may  produce 
eruptions  very  suggestive  of,  or  even  similar  to,  that  of  typlms.  The 
diagnosis  of  typhus  in  children  is  more  difficult,  as  a  rule,  than  in  adults, 
because  typhus  in  children  generally  runs  a  very  mild  course.  The 
diagnosis  of  typhus  in  atypical  cases  may  be  difficult  or  impossible  by 
the  use  of  known  clinical  methods,  even  when  supplemented  by  the 
ordinary  diagnostic  procedures  of  the  laboratory.  Two  of  the  newer 
methods  of  diagnosis  are  especially  valuable.  These  are:  (a)  The 
proteus  reaction  of  Wilson,  Weil  and  Felix,  and  (h)  microscopic  exami- 
nation of  bits  of  skin  excised  durintr  life. 


Report  of  the  Committee  on  Bathing  Places.— A  conunittee  of  the 
AMf:Ki(AN  Public  Health  Association  (Am.  Jour.  Pub.  Health,  1922, 
12,  121)  sent  out  a  questionnaire  asking  physicians  to  report  what  dis- 
eases they  considered  might  l)e  transmitted  in  public  bathing  places  and 
to  report  cases  of  whatever  disease  they  had  observed  in  their  practice 
which  had  been  definitely  traced  or  might  be  traced  to  water,  suits  or 
towels  at  a  bathing  place.  The  answers  to  this  questionnaire  Ijrought 
out  a  surprising  amount  of  information,  which  is  summarized  as  follows: 
The  most  significant  and  important  information  obtained  was  reports 
of  epidemics  of  various  diseases  which  may  be  considered  reasonably 
authentic.  Seven  different  physicians  reported  epidemics  of  con- 
junctivitis, and  six  others  epidemics  of  skin  diseases,  4  of  these  being 
epidemics  of  furunculosis,  2  of  impetigo  contagiosa,  2  of  molluscum 
contagiosum  and  1  of  eczema.  Two  physicians  reported  epidemics  of 
middle-ear  infection  which  from  the  history  submitted  were  undoubt- 
edly attributable  to  infection  of  the  water  at  the  bathing  places.  Two 
other  physicians  reported  epidemics  of  tonsillitis  and  pharyngitis,  and 
one  reported  an  epidemic  of  nasal-sinus  infecticm  in  which  all  e\ideiice 
pointed  to  bathing  water  as  the  origin.  One  of  the  mend)ers  of  the 
committee  also  reported  an  epidemic  of  typhoid  fe\er  in  a  camp  for 
boys,  which  was  unquestionably  traced  to  bathing  in  polluted  water. 


Venereal  Spirochetosis  in  American  Rabbits.— Of  oO  rabbits,  other- 
wise regarded  as  nornuil,  3  adult  females  and  2  adult  nudes  (10  per  cent) 
were  found  by  XoGrciii  {Jour.  E.vp.  Med.,  1922,  35,  391)  to  have  in 
their  genitoperineal  regi(m  certain  papulos(|uamous,  often  ulcerating, 
lesions.  A  recently  purchased  group  of  20  rabbits  was  also  found  to 
contain  0  females  (30  per  cent)  with  similar  lesions.  Xoguchi  states 
that  this  condition  runs  a  chronic  course  and  is  characterized  by  the 
presence  of  a  spiral  organism  closely  resembling  Trrpouiiun  pdllidum. 
The  rabbit  spirochete  has  the  same  morjjhological  features  as  Treponema 
pallidum;  it  is  possibly  a  trifie  thicker  and  longer  than  the  average 
pallidum.  Long  specimens  measuring  30  /x  are  frequently  encountered, 
and  they  show  a  tendency  to  form  loosely  entangled  knots.  A  stellate 
arrangement  of  several  organisms  in  a  mass  is  frequently  observed.  In 
the  lesion  of  one  rabbit  there  were  two  types  of  spirochete,  one  of  the 
variety  just  described,  the  other  a  somewhat  coarser  organism,  closely 
resembling  Treponema  calligyrum  found  in  a  human  condyloma,  but  a 
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trifle  thinner  and  lon<jer.  This  organism  is  perhaps  merely  a  variant 
type  of  the  rabbit  spirochete.  The  histological  reactions  are  similar 
to,  but  considerably  less  cellular  than,  those  occurring  in  typical 
primary  syphilitic  lesions.  There  is  a  marked  hyperkeratosis  and 
interpapillar}'  infiltration  not  observed  in  scrotal  chancre.  The  disease 
is  transmissible  to  normal  rabbits,  in  which  the  usual  papular  lesions 
can  be  readily  reproduced  in  the  genitoperineal  region.  In  the  first 
passages  the  incubation  period  varied  from  twenty  to  eighty-eight  days; 
subsequently  one  of  the  strains  produced  a  lesion  in  twenty  days  on  the 
second,  and  in  five  days  on  the  third  passage.  No  typical  orchitis  or 
keratitis  was  produced  in  the  rabbits  of  the  series  reported,  although 
in  one  of  the  original  rabbits  scaly,  papular  lesions  developed  on  the 
nose,  lips,  eyelid  and  paws.  Monkeys  (Macacus  rhesus)  failed  to  show 
any  lesions  within  a  period  of  four  months  after  inoculation.  In  one 
instance  transmission  was  accomplished  through  the  mating  of  an 
infected  female  with  a  normal  male.  The  Wassermann  reaction  was 
uniformly  negative  in  the  5  rabbits  w^ith  spontaneous  lesions  and  in 
IS  rabbits  experimentally  infected.  Salvarsan  had  the  same  thera- 
peutic effect  on  the  lesions  produced  by  the  rabbit  spirochete  as  on  the 
experimental  pallidum  lesion  of  the  rabbit.  Noguchi  concludes  that 
the  organism  belongs  to  the  genus  Treponema,  and  ma;\'  be  designated 
Treponema  cuniculi. 

A  Program  for  the  Statistics  of  the  Venereal  Diseases.— Dublin 
(Public  Health  Rjjfs.,  1921,  36,  3071)  states  that  the  statistics  of  venereal 
diseases  are  at  the  beginning  of  their  development.  They  have  been 
for  the  most  part  descriptive  rather  than  analytic  in  character.  But, 
elementary  as  they  have  been,  they  have  served  very  materially  to 
develop  the  campaign  of  social  hygiene.  Much  still  remains  to  be  done 
in  this  important  field  of  public  health  work.  The  de\elopment  of  the 
program  will  require  not  only  a  larger  mass  of  accurate  and  fundamental 
data  but  will  call  for  higher  methods  of  statistical  analysis  than  have 
heretofore  been  necessary.  Special  problems  of  research  will  tax  the 
ingenuity  of  the  most  skilful  technicians.  The  statistician  will  find 
more  and  more  opportunity  for  active  cooperation  with  the  practical 
workers  in  the  field  of  venereal  disease,  and  the  two  groups  should  work 
more  cordially  together. 

Amino-acid  Deficiency  Probably  the  Primary  Etiological  Factor  in 
Pellagra.  (I()I.I)|{KH<;kk  {Puhlir  Ildilth  Hpls.,  I'.)22,  37,4(11')  summarized 
briefly  the  important  part  of  the  evidence  proving  diet  to  be  the  primary 
controlling  factor  in  the  prevention  and  causation  of  pellagra.  He 
states  that  cases  of  pellagra  are  reported  that  were  observed  to  occiu*  in 
indi\iduals  who  were  known  to  have  consunu'd  daily,  during  the  period 
of  not  less  than  two  and  one-half  months  inunediately  before  the  tmset 
of  the  distinctive  eruption,  what  is  judged  to  have  been  a  liberal  sui)ply 
of  mineral  (>lements  and  the  known  vitaniines,  which  would  indicate 
that  a  deficiency  of  these  dietary  factors  is  not  ess(Mitial  in  the  causation 
of  the  disease.  These  factors  having  thus  been  excluded,  the  dominat- 
ing role  of  diet  in  the  prevention  and  causation  of  i)ellagra  uuist  be 
refernvl  primarily  to  tlu>  charjicter  of  the  jirotiMii  (amino-acid)  .supply, 
this  being  tlic  only  oiIk  r  dietary  factor  at  jvresent  known  to  be  necessary 
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to  physiological  well-being.  On  the  assumption  that  all  the  dietary 
factors  essential  in  human  nutrition  are  known,  it  may  l)e  concluded 
that  the  essential  etiological  dietary  factor  is  a  specific  defect  in  the 
amino-acid  supply,  probably  in  the  nature  of  a  deficiency  of  some  special 
combination  or  combinations  of  amino-acids.  There  is  reason  to  believe 
that,  besides  the  specific  amino-acid  defect,  pellagra-pro(hicing  diets 
may  and  probaljly  frecjuently  do  have  other  more  or  less  serious  f;iults, 
including  non-specific  amino-acid  deficiencies  which  may  operate  as 
accessory  etiological  factors.  In  some  preliminary  therapeutic  trials 
with  amino-acids  the  dermal  lesions  in  each  of  two  cases  seemed  to 
show  a  markedly  favoral)le  reaction  to  cystine;  and  in  a  third  case  a" 
steady  gain  iii  weight,  with  some  improvement  in  diarrhea,  accompanied 
the  administration  of  both  cystine  and  tryptophane. 

The  Effect  of  Heat  on  the  Calcium  Salts  and  Rennet  Coagulability  of 
Cow's  Milk— Palmer  (Proc.  Soc.  E.vp.  Biol,  and  Med.,  1921,  19,  137) 
states  that  when  milk  is  boiled  a  precipitation  of  a  portion  of  the  calciinn 
phosphates  occurs,  the  amount  of  fixation  l)eing  proportional  in  general 
to  the  amount  and  duration  of  heat  applied.  It  has  been  commonly 
believed  also  that  some  fixation  of  the  calcium  phosphates  takes  place 
during  the  holding  process  of  pasteurization.  The  fact  that  pasteuriza- 
tion of  milk  retards  the  coagulability  of  the  casein  by  rennet,  and  the 
fact  that  this  property  can  be  restored  by  the  addition  of  calcium 
chloride  to  the  milk,  have  been  presented  in  support  of  the  view  that 
heat  changes  some  of  the  soluble  calcium  salts  to  an  insoluble  form. 
The  experimental  evidence  for  such  a  change  is,  however,  contradictory. 
Palmer  showed  that  the  partial  fixation  of  the  calcium  salts  of  milk  by 
pasteurization  or  boiling  is  readily  explained  simply  on  the  grounds  of 
the  effect  of  heat  on  colloidal  solutions  of  CaHP04,  the  calcium  phos- 
phate natural  to  cow's  milk.  He  has  shown  further  that  the  effect 
of  heat  in  retarding  the  rennet  coagulability  of  milk  is  not  related 
directly  to  the  loss  of  colloidal  ('aHP()4  because  the  addition  of  colloidal 
CaHP04  to  dialyzed  milk  does  not  restore  its  coagulation  by  rennet, 
while  the  addition  of  CaCl2  or  HCl  does  restore  this  property.  Palmer 
discusses  briefly  the  phenomenon  of  rennet  coagulation  from  the  stand- 
point of  the  chemical  and  physicochemical  reactions  involved,  and  also 
from  the  standpoint  of  the  possible  bearing  which  the  addition  of 
calciinn  salts  to  heated  milk  has  on  this  phenomenon. 


Experiments  on  Alastrim.— Leake  and  Force  (T.  S.  Public  II<(dth 
Rpf.s.,  June  24,  1921)  produced  a  vesicopapular  eruption  in  monkeys 
by  inoculation  both  with  crusts  and  with  vesicle  contents  from  alastrim 
patients.  The  animals  were  protected  against  reinoculation  with 
alastrim  and  vaccine  virus.  Rabbits  inoculated  with  alastrim  showed 
no  eruption,  but  were  almost  completely  immune  to  vaccine  virus. 
Rabl)its  previously  inoculated  with  vaccine  virus  gave  positive  intra- 
cutaneous reactions  to  snudlpox  crusts,  alastrim  nuiterial,  and  vaccine 
virus,  l)Ut  renuiined  negati\e  to  chicken-pox  crusts.  The  authors  state 
that  the  fact  that  definite  innnunity  to  vaccinia  is  produced  by  previous 
inoculation  with  alastrim  is  additional  evidence  of  the  es.sential  identity 
of  alastrim  with  snudlpox. 
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Malnutrition  andlts  Relation  to  Tuberculosis.— Chadwick  (Am.  Rev. 
Tuhrrc,  1921,  5,  No.  8,  674)  made  physical  examinations  of  the  school 
children  of  Westfield,  Mass.,  who  were  underweight.  At  the  school 
selected  there  were  659  pupils.  The  number  of  malnutrition  cases  in 
this  school  was  186;  146  of  this  group  were  examined  and  48,  or  33  per 
cent,  were  found  to  be  definitely  tuberculous.  Tlie  author  states  that 
the  average  percentage  of  malnutrition  among  the  2828  children  that 
make  up  the  school  census  in  nine  of  the  Westfield  schools  is  32  per  cent. 
If  the  law  of  averages  holds  true,  then  fully  one-third  of  this  number  of 
children  suffering  from  malnutrition  have  diseased  bronchial  nodes, 
'which  is  the  first  step  in  the  development  of  pulmonary  tuberculosis. 
Furthermore,  48  cases  in  one  school  of  659  pupils  is  a  little  over  7  per 
cent  of  the  entire  number.  While  it  is  not  justifiable  to  draw  too 
many  conclusions  from  so  small  a  number  of  children  examined,  it  is 
significant  that  this  percentage  of  diseased  children  coincides  closely 
with  the  present  death,  rate  from  tuberculosis,  which  is  not  far  from 
7  per  cent.  It  may  be  assumed,  however,  that  a  large  percentage  of 
these  48  children  will  eventually  break  down  and  develop  active 
tuberculosis  and  many  of  them  will  die  before  they  are  twenty-five 
years  of  age  unless  they  have  exceptionally  good  care  and  good  luck. 
Antitul)erculosis  activities  should  be  directed  more  and  more  toward 
child  welfare.  To  cover  such  a  vast  field  and  get  thousands  of  tubercu- 
lous and  potentially  tuberculous  children  under  supervision  there  should 
be  strongly  advocated  in  every  city  and  town  the  adoption  of  a  method 
of  group  instruction  and  individual  treatment  along  the  lines  developed 
liy  Professor  Emerson  in  his  nutrition  clinics  for  delicate  children. 
This  can  best  be  done  in  connection  with  the  schools,  as  the  children 
are  there  brought  under  official  control  for  ten  months  of  each  year. 
Extensive  preventive  work  should  be  done  with  these  children  when 
they  are  in  the  earliest  stage  of  disease  and  at  a  period  in  their  lives 
when  they  will  respond  most  quickly  to  rational  changes  in  diet  and 
habits  of  living.  The  physique  must  be  improved,  and  strong  disease- 
resisting  bodies  built  up  during  childhood.  Then  the  cases  of  tubercu- 
losis, that  smoukler  away  during  adolescence  only  to  break  forth  later 
on  and  decimate  the  ranks  of  young  manhood  and  womanhood,  will 
become  fewer  and  fewer,  and  as  a  cause  of  death  in  the  next  generation 
this  disease  will  become  a  much  less  important  factor. 
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